Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


I 


THE  GEOLOGIST; 


A  POPULAR  ILLDSTRATED 


[ONTHLY     MAGAZINE 


GEOLOGY. 


EDITED  BY  S.  J.  MACKIB,  F.G.S.,  F.S.A. 


LONDON: 
"GEOLOGIST"    OFFICE,    154,    STRAND. 


1839. 


210 


PBXKT£S  AT  TBX  "  6X0L0CIST  *  0»ICS,  164,  BTBAIID,  LOlTDOir. 


PREFACE. 


Once  more  all  the  world  is  preparing  for  that  most  jovial  of  all 
jovial  seasons,  when  the  workman  lays  down  his  tools,  the  clerk  for- 
sakes his  desk,  the  merchant  his  oonnting-honse ;  and  authors  and 
editors  rejoice,  like  other  people.     Poor,  indeed,  mnst  he  be  both  in 
pocket  and  heart  who  cannot  afford  a  day's  holiday  and  a  good 
dinner  on  "Merry  Christmas."      For    the    second   time  we,  too, 
abandon  our  monthly  labours.     We  have  prepared  onr  Index,  made 
up  our  Volume,  bound  it  in  its  cover  of  purple  and  gold,  despatched 
it  far  and  near  over  the  British  isles  and  abroad,  even  to  the  confines 
of  America  and  India ;  and  now,  for  the  second  time,  in  all  sincerity 
and  earnestness,  we  wish  our  Friends  and  Readers  a  "  Meiry  Christ- 
mas, and  a  happy  New  Year." 

Again  we  have  brought  the  good  ship  "  Geologist"  safely  into 
port.  Onwards  we  have  steered  our  steady  course,  encouraged 
throughout  by  the  kind  words  and  appreciation  of  almost  numberless 
friends.  If  the  expressions  of  goodwill  and  laudation  which  have 
rea<;hed  us  from  so  many  quarters  could  make  us  vain,  we  might 
pi'int  pages  of  authorities  for  our  title  to  give  loose  to  an  easily- 
developed  passion ;  but  every  word  of  praise  will  only  make  us  more 
chary  of  an  acquired  reputation — more  careful  in  what  we  do — ^more 
anxious  to  be  ever  and  ^ver  more  worthy  of  patronage  and  support. 

To  my  friend  Mr.  Davidson  I  have  been  indebted  for  a  valuable 
paper  on  the  Strophomenidas  and  Productida^,  and  the  beautifrd 
plates  which  accompany  it.  And  in  the  closing  pages  of  this  volume 
we  have  commenced  another  extremely  valuable  contribution  by  the 
same  hand  on  the  Carboniferous  Brachiopoda  of  Scotland,  which  will 
be  accompanied  by  many  equally  beautiftil  plates. 


PREFACE. 

To  the  Rev.  W.  S.  Symonda,  F.G.S.,  the  Rer.  T.  TTDtfix 
F.G.S.,  the  Rev.  Dr.  Anderson,  Dr.  Phipson,  Count  Marsdiall  3? 
Beyan,  Dr.  G.  D.  Gibb,  F.G.S.,  Professor  Harkness,  M.  Ji^ 
Maroon,  Messrs.  H.  C.  Salmon,  F.G.S.,  H.  C.  Sorby,  F.R.S^  F.Gj^. 
Edw.  Wood,  F.G.S.,  W.  PengeUj,  F.G.S.,  Geo.  Tate,  G.  E.  Robe!? 
H.  Mitchell,  and  the  too  long  list  of  oontributoTB  for  insertion  L^ 
mj  grateful  thanks  are  dne.  And  to  mj  numerous  friendly  cpersz 
I  would  only  say  how  much  pleasure  it  has  given  me  to  aiia:w'er  tb^r 
many  questions. 

Of  my  0¥m  labours  past  and  intended  I  may  speak  without  9eif- 
vanity.  My  desire  is  to  advance  the  popularity  of  the  science,  is: 
to  extend  its  beneficial  influences.  My  own  articles  on  "  Comi&>i: 
Fossils,"  with  the  "  Grems  of  Private  Collections,"  wiQ  g^ve  me  yk 
opportunity  of  figuring  all  the  British  species  of  fossils ;  and  xhi: 
the  unavoidable  inconvenience  of  having  to  follow  a  consecntiT? 
order  may  be  less  felt^  it  is  my  intention  to  give  from  time  to  time 
special  papers  on  particular  well-known  fossiliferous  localities,  soch 
as  Folkestone,  Bridlington,  Scarborough,  the  Isle  of  Wight,  dc,  l; 
which  means  those  of  our  readers  living  on  other  rock-fonnatioB: 
than  those  treated  of  in  the  regular  order  of  our  course,  may  denre 
some  advantage  from  the  figures  of  fossils  and  descriptions  of  tk 
strata  with  which  those  projected  papers  will  be  illustrated. 

To  Sir  Roderick  Murchison,  Professor  Huxley,  Professor  Ramsav. 
Messrs.  Salter  and  Etheridge,  Mr.  Long  the  Librarian,  and  to  otkr  J 
gentlemen  of  the  Geological  Survey ;  as  also  to  Professor  Owen,  Mr. 
Waterhouse,  Mr.  Woodward,  Mr.  Davis,  and  other  gentlemen  at  the 
British  Museum,  I  have  to  express  my  thanks  for  the  fiunlitie'S 
afforded  me  on  all  occasions  when  I  have  had  occasion  to  visit  the 
departments  under  their  respective  controls. 

Lastly,  to  my  sincere  and  valued  friend  the  Assistant-Secretary  of 
the  Geological  Society,  I  have  again  to  express  my  warmest  thanks 
for  many  kindnesses,  personal  and  editorial. 

S.  J.  M. 
London,  December^  1859. 
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PHEFACE. 


To  the  Rev.  W.  S.   Symonds,   F.G.S.,  the  Rev.  T.  Wiltshire^ 
F.G.S.,  the  Rev.  Dr.  Anderson,  Dr.  Phipson,  Connt  Marschall,    Dr,* 
Bevan,   Dr.   G.   D.   Gibb,   F.G.S.,   Professor  Harkness,   M.     JilU^' 
Maroon,  Messrs.  H.  C.  Salmon,  F.G.S.,  H.  C.  Sorby,  F.R.S.,  F.G.S.,! 
Edw.  Wood,  F.G.S.,  W.  PengeUy,  F.G.S.,  Geo.  Tate,  G.  E.  Roberts,  "■ 
H.  Mitchell,  and  the  too  long  list  of  contribntors  for  insertion   here*   I 
my  grateM  thanks  are  dne.     And  to  my  nnmerons  Mendly  querists 
I  wonld  only  say  how  mnch  pleasure  it  has  given  me  to  answer  their 
many  questions. 

Of  my  own  labours  past  and  intended  I  may  speak  without  self- 
vanity.  My  desire  is  to  advance  the  popularity  of  the  science,  and 
to  extend  its  beneficial  influences.  My  own  articles  on  "  Comnion 
Fossils,"  with  the  "  Gems  of  Private  Collections,"  will  give  me  the 
opportunity  of  figuring  all  the  British  species  of  fossils ;  and  that 
the  unavoidable  inconvenience  of  having  to  follow  a  consecntive 
order  may  be  less  felt,  it  is  my  intention  to  give  from  time  to  time 
special  papers  on  particular  well-known  fossiliferous  localities,  such 
as  Folkestone,  Bridlington,  Scarborough,  the  Isle  of  Wight,  Ac.,  by 
which  means  those  of  our  readers  living  on  other  rock-formations 
than  those  treated  of  in  the  regular  order  of  our  course,  may  derive 
some  advantage  from  the  figures  of  fossils  and  descriptions  of  the 
strata  with  which  those  projected  papers  wiU  be  illustrated. 

To  Sir  Roderick  Murchison,  Professor  Huxley,  Professor  Ramsay, 
Messrs.  Salter  and  Etheridge,  Mr.  Long  the  Librarian,  and  to  other 
gentlemen  of  the  Gleological  Survey ;  as  also  to  Professor  Owen,  Mr. 
Waterhouse,  Mr.  Woodward,  Mr.  Davis,  and  other  gentlemen  at  the 
British  Museum,  I  have  to  expre6s  my  thanks  for  the  fikcilities 
afforded  me  on  all  occasions  when  I  have  had  occasion  to  visit  the 
departments  under  their  respective  controls. 

Lastly,  to  my  sincere  and  valued  Mend  the  Assistant-Secretary  of 
the  Geological  Socieiy,  I  have  again  to  express  my  warmest  thanks 
for  many  kindnesses,  personal  and  editorial. 

S.  J.  M. 
London^  December,  1869. 


PKEFACE. 

To  the  Rev.  W.  S.  Symonds,  F.G.S.,  the  Rev.  T.  WUtshire, 
F.G.S.,  the  Rev.  Dr.  Anderson,  Dr.  Phipson,  Count  Marschall,  Dr. 
Bevan,  Dr.  G.  D.  Gibb,  F.G.S.,  Professor  Harkness,  M.  Jules 
Marcou,  Messrs.  H.  C,  Sahnon,  F.G.S.,  H.  C.  Sorby,  F.R.S.,  F.G.S., 
Edw.  Wood,  F.G.S.,  W.  Pengelly,  F.G.S.,  Geo.  Tate,  G.  E.  Roberts, 
H.  Mitchell,  and  the  too  long  list  of  contributors  for  insertion  here> 
my  grateful  thanks  are  due.  And  to  my  numerous  Mendly  querists 
I  would  only  say  how  much  pleasure  it  has  given  me  to  answer  their 
many  questions. 

Of  my  own  labours  past  and  intended  I  may  speak  without  self- 
vanity.  My  desire  is  to  advance  the  popularity  of  the  science,  and 
to  extend  its  beneficial  influences.  My  own  articles  on  "  Common 
Fossils,"  with  the  "  Qems  of  Private  Collections,"  will  give  me  the 
opportunity  of  figuring  all  the  British  species  of  fossils ;  and  that 
the  unavoidable  inconvenience  of  having  to  follow  a  consecutive 
order  may  be  less  felt,  it  is  my  intention  to  give  from  time  to  time 
special  papers  on  particular  well-known  fossiliferous  localities,  such 
as  Folkestone,  Bridlington,  Scarborough,  the  Isle  of  Wight,  &c.,  by 
which  means  those  of  our  readers  living  on  other  rock-formationfi 
than  those  treated  of  in  the  regular  order  of  our  course,  may  derive 
some  advantage  from  the  figures  of  fossils  and  descriptions  of  the 
strata  with  which  those  projected  papers  will  be  illustrated. 

To  Sir  Roderick  Murchison,  Professor  Huxley,  Professor  Ramsay, 
Messrs.  Salter  and  Etheridge,  Mr.  Long  the  Librarian,  and  to  other 
gentlemen  of  the  Geological  Survey ;  as  also  to  Professor  Owen,  Mr. 
Waterhouse,  Mr.  Woodward,  Mr.  Davis,  and  other  gentlemen  at  the 
British  Museum,  I  have  to  express  my  thanks  for  the  facihties 
afibrded  me  on  all  occasions  when  I  have  had  occasion  to  visit  the 
departments  under  their  respective  controls. 

Lastly,  to  my  sincere  and  valued  friend  the  Assistant-Secretary  of 
the  Geological  Socieiy,  I  have  again  to  express  my  warmest  thanks 
for  many  kindnesses,  personal  and  editorial. 

S.  J.  M. 
London^  Decemher,  1869. 
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3N  THE  NEOCOMIAN  AND  THE  WEALDEN    ROCKS    IN 

THE  JURA  AND  IN  ENGLAND. 

ly  M.  Jules  Majicou,  Professor  of  Geology  in  the  Federal  Polytechnic 

School,  Zurich. 

N  June,  1827,  Dr.  W.  H.  Fitton  read  before  the  Geological  Society  of 
jondon  the  following  statement :— ''  It  is  obvious  that,  during  a 
•eriod  of  time  sufScient  for  the  accumulation  of  the  Wealden,  the 
eposition  of  matter  in  the  adjacent  seas  could  not  have  been 
iconsiderable ;  so  that  we  might  expect  to  find,  interposed  between 
le  strata  which  then  formed  the  bottom  of  the  sea  and  the  Lower 
reensand,  a  series  of  beds  coeval  with  the  Wealden  in  point  of  date, 
lit  differing  from  it  in  possessing  the  characters  of  a  marine  deposit, 
id  including  marine  shells  and  other  productions  of  salt  water ;  with 
hicb,  near  the  shore,  the  productions  of  the  land,  or  even  the  fresh- 
ater  shells  of  the  rivers,  might  be  occasionally  intermixed.  .... 
t.  That  the  Wealden  and  its  marine  equivalent  could  not  both  be 
ind  in  the  same  place  ;  and  consequently  (since  we  have  the  former 
England)  that  the  marine  beds  of  that  date  are  not  to  be  expected 
tierallj  in  this  country ;  2dly.  That  the  marine  fossils  of  the  beds 
temporaneous  with  the  Wealden  would  probably  be  distinct^  both 
>in  those  of  the  Portland  group  beneath,  and  of  the  Greeusands 
ove  them ;  a  consideration  which  gives  peculiar  interest  to  the 
ssils  of  this  intermediate  group."  *     Since  that  day,  the  Neocomian 

*  See  Ohservations  on  wme  of  the  Strata  hetivetn  the  Chalk  and  Oxford  OolU^ 
the  SotUh  of  England,    Transact.  GeoL  See.  2  Ser.  vol.  iv.  p.  329. 
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formation  has  bdeii  found  and  named ;  its  rooks  and  fossils  have  been 
described;  and  the  Purbeck  beds  have  returned  to  their  former 
associates-r^the  Jurassic  rocks. 

Duringvtbis  period  of  time  several  geologists  have  tried  to  find  the 
marine  eqtdvalents  of  the  Purbeck  and  Wealden  rocks,  without^ 
however^  arriying  at  results  satisfactoiy  to  all  observera.  The  ques- 
tion.* la  still  yery  far  from  a  solution;  but  I  have  lately  learned  several 
•bew-  &cts  on  the  subject  which  perhaps  may  be  of  some  assistance  in 
. .  &eilitating  a  recognition  of  the  marine  deposits  coeyal  with  the 
'•■Wealden. 

In  order  that  my  references  and  data  may  be  clearly  understood,  I 
will  first  give  a  short  description,  or  resurne,  of  the  strata  in  the  Jura 
Mountains  comprised  between  the  Portland  stone  and  the  Lower 
Greensand.  This  resume  is  also  graphically  presented  in  the  Abstract 
section  of  the  series  of  strata  comprised  between  the  Banne  Limastone  ami 
the  Rhodanian  yroup,  in  the  Jura  Mountains  (PI.  I.,  Fig.  1) — ^under 
the  form  of  a  tabular  and  proportional  view. 

The  Juraade  divisions  known  under  the  names  of  BannI  Limestone 
(Calcaires  du  Bannf)  and  Salins  Marls  (Mames  de  Salins)*  contain  a 
firana  identical  with  that  of  the  Portland  beds,  with  the  addition  of 
some  new  species  peculiar  to  the  Jura,  and  a  few  fossil  shells  common 
to  the  Kimmeridge  clay.  The  Salins  Marls  are  succeeded  by  a  series 
of  compact  limestone  strata,  very  thick  (100  feet  at  least),  of  a 
idiitish-grey,  and  sometimes  clear  yellow  colour,  containing  beds  of 
lithographic  stone  a  little  above  the  middle  of  the  division^  and 
always  capped  by  a  sort  of  magnesian  limestone  (Dolomite).  This 
series,  called  Salins  Limestone  {Calcaires  de  Salins)^  contains  numerous 
fiiesil  remains,  all  of  marine  animals,  especially  Corals,  Echinodermata^ 
Nerinea,  and  Natica;  two  hundred  different  species  at  least.  The  Leitr- 
muschdn  (guide-shells)  are : — Hemicidaris  Furbechensis,  Forb. ;  Pygurus 
JurtnsiSf  Agass.;  Pinna  Barrensis,  Buv. ;  Trigonia  gibbosa,  Sow. ;  NcUica 
Marcousanc^f  D'Orb.;  K  Athleta,  D'Orb.;  Rostdlaria  Barrensisy  Buv.  ; 
Nerinea  Salinensis^  D'Orb. ;  N,  EleOy  D'Orb. ;  N.  subpyramidalis, 
D'Orb. ;    i\r.  grandis,  Volt  ;    ^,  trinodosa,   D'Orb. ;   K  cylindrical 

*  See,  for  explanation  of  these  terms,  Lettres  sur  /««  Rochet  d%  Jura  et  Unr 
distribuiutn  g€ograpkiqiie  ^  dans  let  deux  H^nUtphirtt,  par  Jules  Maicou  ; 
Paris,  1857. 
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D'Orb. ;  Stylina  intricata,  Fr9m. ;  and  TTiamnastrcea  dumoM,  Froin. 
Typical  localities;  vicinity  of  SaHns,  Gray,  Besan^on,  Montb^ard,  and 
Borrentruy. 

The  Salins  Limestone  terminates  the  Jurassic  strata,  and  a  well- 
marked  discordance  of  stratification  exists  between  it  and  the  Neoco- 
mian  rocks;  a  discordance  varying  from  5°  to  15**,  and  which  may  be 
seen  on  all  the  flanks  of  the  different  longitudinal  valleys  of  the  Jura. 

The  Neocomian  rocks  are  divided  into  three  groups :  the  Lower 
Keocomian,  or  St.  Croix  group;  the  Middle  Neocomian,  or  Chateau 
group;  and  the  Upper  Neocomian,  or  Noirvaux  group. 

The  Lower  Neocomian  has  its  type  in  the  vicinity  of  St.  Croix,  a 
village  in  the  Canton  de  Yaud,  celebrated  for  the  numerous  and  suc- 
cessful researches  of  Dr.  Gampiche,  who  has  collected  there  the  most 
complete  set  of  Neocomian  fossils  in  existence.  Professor  Pictet  de- 
scribes them  in  his  Ifat^rumxpour  la  Pid^ontologie  Suisse,  seconde  s^rie ; 
Descriptum  desfosailes  du  Terrain  cr^taee  de  Ste.  Croix,  now  in  course  of 
publication.  The  St.  Croix  group  may  be  divided  into  three  princi- 
pal parts,  (a)  the  Yillars  Marls,  (6)  the  Auberson  Rocks,  and  (e)  the 
M^tabief  Limonite. 

(a).  The  Yillars  Marls  {Marnes  de  YUtars),  forty  feet  thick,  consist 
of  very  hard,  grey  marls,  alternating  near  the  top  with  marly  and 
very  compact  limestone.  In  some  places,  such  as  Benaud  du  Mont, 
La  Rividre,  and  Foucine,  the  marls  become  green  and  even  variegated, 
and  then  contain  layers  of  white  gypsum  and  dolomitic  limestone. 
Professor  Lory  of  Grenoble  has  found  freshwater  shells  in  this  division, 
such  as  Planorbis  Loryi,  Coq.;  Physa  Wealdina,  Coq.;  Paludinay  Cpdas, 
Anodtmta,  Ac. ;  and  M.  Renevier  has  lately  discovered  the  Corbula 
alatOy  Sow.,  which  indicates  a  mixture  of  brackish- water  animals.  The 
typical  localities  for  fossils  are,  Yillars-le-lac  near  Morteau,  Charix 
near  Nantua,  Jongue,  Les  Rousses,  and  Cinqu6tral  near  St.  Claude. 

(6).  The  Auberson  Rocks  {Boches  WAuberson),  eighty  feet  thick,  are 
composed  of  a  series  of  compact,  whitish,  oolitic  limestones,  with  beds 
of  blue  and  yellow  marls,  varying  in  thickness  from  half-a-foot  to  ten 
or  twelve  feet,  intercalated  near  the  base.  The  marls  contain  in  great 
quantity  a  small  sea-urchin  called  Toxaster  Campichei,  Pia,  and  a  small 
TerebrcAtda  related  to  the  Ter,  biplicata,  var.  acuiay  von  Buch.  In  the 
limestone  beds  are  found,  Stromfnu  Sautieri,  Coq.;  Sigaretus  Pidaneet% 

b2 
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Coq.9  and  the  NaJtica  SatUieri,  Coq.     The  typical  localities  are,  the 
AubeiBon  Valley,  near  St.  Croix,  St.  Cergues,  and  Les  Bousaes. 

(c).  The  M^tabief  Limonite  {Linumite  de  Metabief),  forty  feet  thick, 
is  generally  a  reddish  limestone,  containing  oolitic  iron-ore ;  the 
strata  are  thin,  and  easily  decomposed  by  atmospheric  action.  In 
some  places,  as  in  the  valley  of  Nozeroy,  blue  marls  exist  at  the  baae 
of  this  division.  The  fossils  are  very  numerous,  and  beautifully  pre- 
served ;  those  characteristic  are — Ckdonia  ValenginiemiSf  Pic. ;  Croco- 
dile ;  FlesioMurvs  Neocomiensis,  Camp. ;  Pycnodui  cylindricus.  Pic.  ; 
AHeracarUhus  granulomu^  Eger.;  Ammonites  Gevrilianua,  D'Orb. ;  A, 
MarcousanuSf  D'Orb. ;  Nerinea  Marcdusanay  D*Orb. ;  Fholcuiomya 
Schettzeri,  Agass. ;  PyguruB  ro$trattUf  Agass.  ;  Hemicidaria  paUUa^ 
Agass.;  AcrocidarU  depreua^  Gras.;  CcUopygvs  Benaudi,  Agass.;  &a 
Typical  localities  :  M^tabief,  Boucheraus,  and  St.  Croix. 

The  Middle  Neocomian,  or  the  Ch&teau  group,  as  it  is  called  in 
reference  to  the  castle  of  the  town  of  Neuchatel,  the  foundation  of 
which  rests  entirely  on  this  group,  is  composed  of  three  divisions ; 
(a)  the  Hauterive  clay,  (6)  the  Ecluse  rocks,  and  (c)  the  yellow,  or 
Neuchatel  stone. 

(a).  The  Hauterive  clay  {Mames  d* Hauterive),  thirty  feet  thick, 
consists  of  blue  and  sometimes  plastic  clay,  with  more  or  lees  of  a 
yellow  tint  and  very  numerous  fossils;  the  most  common  are,  Toxcuter 
oomplanatuiy  Agass. ;  Diadema  rottUarey  Agass. ;  Ter^rattUa  pradonga^ 
Sow.;  Ter.  Afarcousana,  D'Orb.;  Bhynchonella  depress,  D'Orb.;  Osirea 
Catdoni,  Defr.;  CorbU  cordiformis,  D'Orb. ;  Trigonia  caudcUa,  Agatsa; 
YenuaDupinianOy  D*Orb.;  PanopeaNeocamienM,  Agass.;  Cardium  VoUziij 
IjejOL]  Pleurotomaria  Neocamiensis,  Agass.,  &c.  It  is  easy  to  distin- 
guish three  zones  in  these  clays,  characterised  by  different  associatious 
of  fossils ;  the  lower  zone,  or  Censeau  beds,  the  middle,  and  the  upper 
zone.  Typical  localities  :  Hauterive,  near  Neuchatel,  St.  Croix,  Cen- 
seau, Nozeroy,  iio, 

(6).  The  Ecluse  rocks  (Boches  de  VEcIuk),  forty  feet  thick,  axe  com- 
posed of  yellowish,  often  green,  spotted  limestone,  alternating  near  the 
base  with  yellow  marls.  Characteristic  fossils  :  JRhynchonella  depresses 
Sow. ;  Ostrea  BousingauUiiy  D*Orb.;  Lima  Boyerianay  D*Orb.  ;  PecUn, 
CoUaldintu,  D'Orb.,  &o.  Typical  localities :  the  Ecluse  behind  Nen- 
ohatel  Castle,  and  Censeau. 
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(c).  The  Neuchatel  stone,  or  yellow  stone  {Pieirejaune  ou  Pierre  de 
Neuchatet),  sixty  feet  thick,  is  the  beautiful  material  which  gives  to 
the  buildings  of  the  town  of  Neuchatel  that  clear  yellow  colour  so 
much  admired  by  travellers.  Fossils  are  rare  in  this  division,  and 
never  in  a  good  state  of  preservation.  Typical  localities  :  vicinity  of 
Neuchatel  and  Pontarlier. 

The  Upper  Neocomian,  or  Noirvauz,  group  is  well  developed  in  the 
Noirvaux  valley  near  St.  Croix ;  it  is  this  group,  or  rather  the 
fauna  contained  in  its  strata,  that  D'Orbigny  has  called  Urgmiian^ 
Two  divisions  are  generally  found  in  it  j  (a)  the  Mauremont  rocks, 
and  (6)  the  Noirvaux-Dessus  Limestone. 

(a).  The  Mauremont  rocks  (Roches  du  Mauremont),  forty  feet  thick, 
consist  of  yellow  limestone,  very  difficult  to  distinguish  from  the  divi- 
sion below ;  they  become  marly,  and  finally  terminate  with  a  bed  of 
yellow  marls  containing  numerous  fossils.  The  characteristic  fossils 
are  :  Janira  aiavoy  D'Orb. ;  ToxasUr  Couloni,  Camp. ;  Fy gurus  pro- 
ductus,  Agass. ;  Cidaris  clunifera,  Agass. ;  Caprotina  DvhuisH,  Mdr. ; 
Rhynchotiella  lata,  D'Orb.,  Ac.  Typical  localities:  Mauremont  in 
the  Canton  de  Yaud  j  St  Croix,  Travers,  Bdle,  Ac. 

(6).  The  Noirvaux-Dessus  Limestone  (Calcaires  de  Noirvaux-Dessus), 
one  hundred  and  ten  feet  thick,  has  been  often  called  the  Caprotine 
Limestone;  it  is  a  series  of  beautiful  white  and  sometimes  yellow 
limestones,  affording  a  marble  much  employed  at  Thoiry,  near  Geneva. 
Characteristic  fossils  :  Caprotina  amnumia,  D*Orb.,  and  Eadiolites  Neoofh 
miensiSf  D'Orb.  Typical  localities :  Noirvaux-Dessus,  near  St.  Croix, 
Thoiry,  Les  Rousses,  &c.* 

The  strata  of  the  Greensand  formation  lie  directly  above  the 
Neocomian  and  in  concordance  of  stratification.  Eugdne  Renevier, 
who  has  made  a  special  and  very  successful  study  of  the  Greensands 
in  England  and  at  the  Perte  du  Rh6ne,  considers  the  lower  Pemt^ 
bed,  containing  the  Natica  rotundata,  Sow.,  Ac,  of  the  Lower  Green- 
sand  of  the  Isle  of  Wight,  to  be  the  equivalent  of  the  yellow  clay 
{Mames  jaunes)  containing  Naiica  rotnndata,  Sow.,  ^c,  of  his 
Rhodanian  group  of  the  Greensands  of  the  Perte  du  Rh6ne. 

*  For  a  more  detailed  account  of  the  Keoooouan  Strata,  see  8ur  h  Nioeomiun 
dans  le  Jura  et  mm  r&U  dans  la  sirie  stratigraphi^ie,  bj  Jule?  MaitX)U. 
Qen^e,  1859. 
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I  have  giyen  a  rough  sketch  under  the  form  of  a  tabular  and 
proportional  view  (PL  I.  Fig.  2) — Abstract  SecUon  of  the  series  qf 
strata  comprised  between  the  Portland  BUme  and  the  Lower  Greeojsand, 
in  the  South^Hastem  part  of  England — for  the  sake  of  oomparison. 

The  Bann6  Limestoiiie  ancl  Salins  Marls  being  the  equivalents  of 
the  Portland  beds,  and  the  Rhodanian  presenting  exactly  the  iauna  of 
the  "  Pemorbeds  "  and  *'  crackers  "  of  the  Lower  Qreensand,  it  appears 
rational  to  conclude  that  the  Purbeck  beds^  the  Hastiis^  sands,  and 
Weald  clay,  are  fluvio-marine  and  tecrestrial  depoiE^ts  coeval  with 
the  marine  deposits  known  in  the  Jura  under  the  name  of  Salins 
Limestone  and  Neocomian. 

A  few  marine  fossils,  or,  at  least,  belonging  to  brackish- water 
animals,  have  lately  been  found  common  to  the  two  series  in  the 
Jura  and  in  England,  and  they  may  serve  as  landmarks  for  future 
investigations. 

In  the  first  beds  of  the  Salins  Limestone^  immediately  above  the 
Salins  Marls,  the  Trigonia  gibbosOf  Sow.,  is  quite  abundant,  and  in  a  good 
state  of  preservation.  Fitton  says,  that  the  lest  bed  in  the  Portland 
quarries,  called  by  the  quarrymen  "  roach,"  contains  a  great  quantity 
of  Trigonia  gibbosa.  So  we  may  suppose  that  the  "  roach"  of  Portkoid 
is  equivalent  to  the  first  beds  of  the  Salins  Limestone,  or  a  little  olden 
I  have  indicated  both  suppositions  by  dotted  lines  uniting  the  two 
abstract  sections.  In  both  countries,  the  stratigraphical  position  of 
the  Hemicidaris  Purbeekensis^  Forb.,  forbids  the  supposition  that 
the  "  roach "  may  be  younger  than  the  Salins  "  Trigonia  gibbosa 
beds."  Until  now,  palseontologists  and  geologists  have  regarded 
the  Echinodermata  as  more  characteristic  than  the  Acephala  and 
Gasteropoda,  and  of  equal  importance  with  the  Cephalopoda  and 
Bradiiopod^  As  an  example  of  their  importance,  it  is  sufficient  to 
say  that  Forbes  replaced  Idie  Purbeck  beds  in  the  Juraasio  rocks,  because 
he  discovered  a  Hemiddaris  in  the  ''Cinder-bed"  near  Swanage* 
That  Hemicidaris  was  new,  and  he  called  it  ffemicidaris  Purbedtentis. 

A  few  years  later,  the  same  species  was  signalized  in  France  by 
Cotteau,  who  had  it  from  the  Salins  Limestone  of  Burgundy  (see  Eitudes 
sur  les  Echinidesfosiiles  du  dipartement  de  VYonne,  vol.  i.  p.  300).  But 
Cotteau  says  that  his  three  specimens  belong  to  a  variety  of  the  species 
described  by  Forbes,  who  found  only  a  single  complete  specimen  j  and 
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the  ffemicidaria  Furheckerms  is  regarded  as  a  rare  fossil  in  Purbeck^ 
and  also  in  Burgundy. 

During  mj  ezplorationfl  of  the  Jura  in  1844-47,  I  met  with 
fhigments  of  a  Hemicidaris  in  the  Salins  Limestone  several  times; 
and  when  Forbes  published  his  ffenUeidaria  Purheckenais,  I  peroeived 
at  once  the  possibility  of  an  identity  with  the  Jura  searurohin  i  and  on 
making  a  rapid  exeursion  to  Portland  in  1852,  I  saw  immediately 
that  the  strata  oalled  in  the  Jura  Fortiandian  were  not  equivalent  to 
the  Portknd-stone  of  England,  but  a  little  younger.  Having  learned 
that  a  well-preserved  Hemieidaris  had  lately  been  found  by  M.  Pem»i 
of  Gray,  in  the  Salins  Limestone  near  that  tewn,  I  wrote  to  call  his 
attention  to  the  subjeot ;  and  the  result  of  researches  made  by  him 
and  M.  Etallon  is,  that  the  Hemicidaris  of  Gray  is  identioal  in  all 
respects  with  the  Hemicidaris  Furbeckensis,  MM.  Perron  and  EtaUoa 
say  that  their  specimens  do  not  indicate  any  variations  firom  the  true 
ffemicidarU  Furbeckends  of  Professor  Edward  Forbes ;  and  this  beau* 
tiful  fossil  is  quite  common  even  with  the  spines  adherent  to  the  shelL 

The  exact  position  of  the  Hemieidaris  Fttnrbeekensis  at  Gray  is  about 
thirty  feet  from  the  base  of  the  Salins  Limestone.  There  are  also  some 
indications  of  the  existence  in  the  Salins  Limestone  of  Uie  Exo^yra 
htUki,  Sow.,  and  Ostrea  distortOf  Sow.,  but  nothing  positive  as  yet. 

Relying  only  on  the  Hemicidaris  Furheekensisj  it  is,  however,  quite 
probable  that  the  Salins  limestones  are  the  marine  deposits  coeval 
with  the  Purbeck  beds ;  especially  if  we  consider  that  in  England  a 
change  of  some  note  takes  place  in  the  distribution  of  deposits;  for 
the  Hastings  Sands  and  Weald  Clay  range  through  a  very  different 
part  of  the  countiy  from  the  Purbeck  strata.  The  discovery  of  the 
Hemicidaris  Furbeekensis  in  the  last  divinon  of  the  Jurassic  rooks  in 
the  Jura  mountains  shows  the  soundness  of  Forbes'  view  when  he 
replaced  the  Purbeck  beds  in  the  English  Oolites. 

The  YiUars  Marls  contain  a  fluvio-marine  &una,  which  will  aid  us 
in  the  endeavour  to  find  the  equivalents  in  the  two  countries,  and  the 
more  as  we  now  know  that  Professor  Lory,  of  Grenoble,  has  found  in 
Dauphin^  the  marine  deposit  coeval  with  them.  Until  now,  only  one 
species  truly  identical  with  an  English  foasU  has  been  discovered  in 
the  Yillars  Marls  :  it  is  the  Ccrhula  alata,  Sow.,  known  in  the  Ash- 
bumham  beds  of  Pounceford,  near  Burwash,  Sussex. 
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Professor  Plctet  has  lately  recognised  among  the  fossils  picked  up 
at  St  Croix,  in  the  M6tabief  Limonite,  a  well-preserved  spine  of  the 
ABteracarUhus  granuloiuiy  Eger.,  a  fish  found  by  Mantell  in  the  middle 
division  of  the  Tilgate  beds.  It  is  interesting  to  add  that  Campiche, 
Pictet,  and  some  other  Jorassian  geologists,  have  found  in  the  same 
M6tabief  Limonite  numerous  Tertebrae,  teeth,  and  scales  of  Pledosanrus, 
Crocodiles,  and  fishes,  indicating  that  a  rich  fi&una  of  vertebrated 
animals  existed  there  during  the  deposits  of  the  M6tabief  beds  (see 
Ducription  des  fosnles  du  Terrain  cr^tace  de  Sainte  Croix,  par  Pictet 
et  Campiche.  Geneve,  1858).  If  we  remark  that  the  middle  division 
of  the  Tilgate  beds  is  precisely  where  Dr.  Mantell  found  such 
numerous  remains  of  Plesiosauri,  Crocodiles,  Iguanodons,  fishes,  &a  ; 
it  is  not  improbable  that  we  may  synchronize  the  Lower  Neocomian 
with  the  Lower  part  of  the  Hastings  Sands,  from  the  Middle  division 
of  the  Tilgate  beds  downwards,  with  some  degree  of  tru&  I  have 
indicated  this  supposed  synchronism  by  dotted  lines.  (See  PL  L  Abttraci 
sections,  &o.) 

We  have  as  yet  no  pal»ontological' evidence  that  will  permit  us  to 
identify  the  Middle  and  Upper  Neocomian  with  the  upper  part  of  the 
Hastings  Sands  and  the  Weald  Clay ;  but,  if  the  preceding  synchronisms 
be  exact,  we  may  accept  this  also  on  stratigraphical  grotmds. 

At  all  events,  it  appears  from  the  preceding  remarks, — Ist,  that 
the  Neocomian  is  not  the  equivalent  of  the  Lower  Greensand  ; 
2d,  that  the  Purbeck  beds  are  coeval  with  the  marine  deposits  called, 
in  the  Jura,  Salins  Limestone;  3d,  that  there  is  great  reason  to 
suppose  that  the  Neocomian  of  the  Jura  is  the  marine  equivalent  of 
the  Wealden  of  Kent,  Surrey,  and  Sussex  ;  and  that  the  great  gap 
existing  in  Great  Britain  in  the  marine  deposits  between  the  strata  of 
Portland  and  those  of  the  Lower  Greensand  will  be  filled  up  by  the 
Neocomian  and  the  Salins  Limestone  of  the  Jura  Mountains. 


NOTE  ON  THE  SPEETON  CLAY  OF  YORKSHIRE. 

By  John  Leckenby,  Esq.,  of  Scarborough. 

The  lowest  beds  of  Speeton  Clay  in  overlying  contact  with  any  inferior 
stratum  have  never  been  found  in  Filey  Bay,  but  a  little  to  the  south 
of  a  point  where  it  is  first  exposed  Lias  ''  scars  '*  exist  with  Ammoniies 
communis  and  A.  WalcoUi  in  situ,  showing  great  upheaval  or  disturb- 
ance, or  else  great  unconformability  here. 

L  The  lowest  known  beds  of  Spe.eton  Clay,  so  called,  consist  of  blue 
clay,  with  seams  of  septarian  nodules.  In  one  of  these  seams,  in  beds 
of  a  black  olaystone,  specimens  of  AmirumUeB  biplex  three  to  four  inches 
in  diameter  are  not  unfrequent.  This  is  the  only  fossil  found  in  this 
bed. 

2.  Above  this  is  a  band  of  strong,  slaty,  brown  clay,  veiy  ligneous 
and  peaty,  containing  remains  of  fishes  only.  Here  was  found  the 
unique  Palaeonitcus  Egertoniy  now  in  the  possession  of  the  Earl  of 
Enniskillen.     Thickness 12  feet. 

3.  Next  we  have  a  black  shaly  clay,  containing  large  nodules  like 
the  cement^stones,  but  not  used  as  such.  These  nodules  contain  a 
beautiful  Ammonite,  named  by  Mr.  Bean  A,  ewzlidtu,  but  no  other 
MoUuBca. 20  feet 

4.  Another  band  of  strong  day,  containing  compressed  Ammonites 
and  other  shells,  aU  too  imperfect  for  discrimination.  This  band  is 
traversed  at  intervals  by  seams  of  septarian  nodules.     .    .     .50  feet 

5.  A  thin  seam  of  impure  clay,  with  fragments  of  Ammonites  and 
Belemnites. 1  foot. 

6.  A  stratum  of  dark-brown  shaly  clay,  containing  imperfect,  com- 
pressed, bivalve  shells,  and  a  seam  of  ooprolitic  nodules.    .    .    5  feet 

7.  Compact  light-grey  alliaceous  stone,  destitute  of  fossils ; 
forming  a  remarkable  line  of  demarcation  between  the  beds  below  and 
those  succeeding. 3  feet. 

8.  Tough  and  almost  pure  day,  containing  many  of  the  characteristic 
fossils  of  the  Speeton  Clay  as  under. 8  feet 


10  TBB  QBOTX>GI8T. 


Serpula  tfertebralis. 
Astarte  iinuata  (Bean). 

a  larger  species. 

Nucula  ovata, 
subrecurvum. 


CucuUea, 
Grypkasa  sinuata. 
Fecten  (undesoribed). 
AfnmanUes  quadrifduB, 
caffcUiau. 


9.  An  impure  micaoeous  sandy  clay,  containing  many  nodoles, 
and  numerous  fragments  of  Ammonites  and  Belemnites;  apparently 
the  detritus  of  a  previous  deposit  It  also  contains  many  ribs  and 
vertebra  of  Saurian  animaia. 5 

In  this  bed  we  find — 


Pholadomya  decttssata. 
Mya  (1)  depressa, 
Cytherea  plana. 


Terehratuia  tubtrndata. 
Avicuia  mvltieottata. 
Rostdlaria  ParkvMonL 


Inoceramtu  concmtrieue,       I       Flewrotamaria  (undeseribed). 
10.  A  day  similar  to  7,  but  of  a  higher  colour,  containing — 


Turbo  piUcherrimus, 
Cerithium,  n.  & 
Ntuyula  ovata. 


Serpula  vertehralis. 

BelemnUes  jactUum, 

B,  mbrecurvum. 

At  its  base  is  a  thin  pyritic  layer,  rich  in  beautiful  Ammonites. 

Ammonites  currindus.    A,  regalis  (Bean,  MS.).     A,  funxUaivx. 

Thickness  4  feet 

11.  A  band  similar  to  9,  with  similar  fossils.     Thickness  .     2  feet 

12*.  A  strong  band  of  blue  clay,  with  a  few  imperfect  fhigments  of 
Ammonites 3  feet 

13.  A  bed  of  whitish  claystone,  containing  a  species  of  Astacus  (not 
in  nodules)  and  two  very  well  marked  distinct  species  of  Ammonites, — 
A,  munitue  (Bean,  MS.),  and  a  species  in  which  the  costee  of  the  outer 
whorl  are  so  deeply  divided  as  to  cut  half  through  the  whorl.     1  foot 

14.  Another  band  containing  compressed  flattened  casts  of  bivalves, 
all  imperfect,  and  Ammonites  mat^natus   #     ^    .     «     .     .     .4  feet 

15.  The  great  band  of  Hamites,  comprising  ff,  maadmus  and  kindred 

• 

forms,  sometimes  fk^ee,  when  they  are  generally  crushed  except  the  last 
chamber,  representing  about  half  a  whorl ;  often  in  nodules,  and  then 
better  preserved 1^  feet. 

16.  Another  bed  of  Hamite-like  Cephalopods  ;  not  the  same  as  the 
last ;  comprising  Crioceras  Beanii  and  kindred  forms,  often  of  immense 
size 3  feet 
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17.  Blue  day  with  Ammonites  and  Belemuites  as  under : — 


AniTnonitea  rotvla, 

venugtui, 

condnfMU. 

■  (variety 


with  coarser  radii). 
BeUmnUes  jaculum. 

(a  short  thick  species). 

Thickness  12  feet. 


18.  A   band  of  clay  without  fossils  except  traces  of  decomposed 
Hamites 8  feet 

19.  The  remarkable  ''Astacus  omatns  bed,"   with  innumerable 
nodules,  each  containing  an  Astacua  {Astacus  (?)  amatusy  Ph.).   3  feet. 

20.  Strong  clay  without  fossils. 15  feet 

21.  Another  thick  deposit  containing  no  fossils  except  the  outer 
whorl  of  a  large  undescribed  Ammonite.    . 50  feet 

22.  Another  thick  bed  of  stratified  clay,  forming  the  Cliff;  the 
lowest  portion  fuU  of  crushed  imperfect  bivalves  {Afya  depresaa); 
through  its  centre  runs  a  band  of  cement-stone,  containing  a  large 
smooth  Ammonite,  and  fragments  of  Samites  maseimtu ;  and  imme- 
diately above  the  cement-stone-band  is  a  seam  of  soft  stone  with 
Vermiadaria  Sotocrbii, 50  feet 

The  cement-stone  yields— 


Hamites  Banksii  (Bean). 
Ammonites  Jissicostattu, 


Auricula. 
Plagiostoma, 


The  occurrence  of  Vermicidaria  SowerbU  and  AmmjonUes  jissioostatus, 
which  so  nearly  resembles  A,  Deshayesi  of  the  Greensand  of  the  Isle  of 
Wight  as  to  be  almost  inseparable,  would  seem  to  refer  the  upper  por- 
tion of  these  beds  to  the  Neocomian  era ;  while  so  characteristic  an 
Anamonite  as  A.  biplex  in  the  lowest  beds  would  with  equal  certainty 
refer  the  lower  ones  to  the  each  of  the  Kimmeridge  Clay.  Between 
them  we  have  probably  the  representatives  of  the  Qault  in  the  Hamite- 
yielding  beds,  while  we  are  puzzled  to  account  for  the  presence  of 
such  true  Oxfordian  forms  as  the  coronated  Ammonites,  A,  quadrifidvs 
and  4.  oavealusy  although  perhaps  these  are  not  more  erratic  than  A. 
ParkinMoniy  which,  while  it  characterizes  the  Inferior  Oolite  of  the 
south,  occurs  in  the  Grey  Limestone  at  Scarborough,  not  seventy 
feet  below  the  Combrash. 
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ON  THE  GEOLOGY  OF  THE  SCILLY  ISLES. 

By  the  Rev.  Francis  F.  Statham,  B.A.,  F.G.S.,  Incumbent  of  St. 

Peter's,  Walworth. 

(Rectd  before  Section  C,  (Geology)  of  the  BritUh  Association  for  the 
Advancement  of  Science,  on  Thursday,  September  23,  1858.) 

The  majority  of  persons,  merely  acquainted  with  the  name  and  position 
of  the  Scilly  Isles,  generally  associate  in  their  mind  with  the  mention 
of  this  group  a  cluster  of  rugged  rocks,  affording  shelter  and  suste- 
nance to  a  few  poor  fishermen  and  pilots,  and  famous  for  nothing  else 
than  the  frequent  shipwrecks  and  naval  disasters  of  which  in  times 
past  they  have  been  the  scene.  From  their  isolated  position,  and  their 
comparative  difficulty  of  access,  they  have  been  much  less  fr^uently 
visited,  and  less  accurately  described,  than  many  other  of  the  beau- 
tiful islets  which  surround  our  fieivoured  shores;  hence  much  mis- 
apprehension prevails  both  as  to  their  extent  and  their  capabilities, 
while  very  little  indeed,  of  a  scientific  character,  has  been  put  on 
record  with  reference  to  their  varied  attractions,  zoological,  botanical, 
or  geological.*  A  visit  of  three  weeks,  during  the  past  summer, 
having  enabled  me  to  make  a  few  cursory  observations,  I  have 
imagined  that,  in  the  absence  of  more  definite  knowledge,  they  may 
prove  interesting,  or,  at  any  rate,  that  they  may  serve  to  attract  atten- 
tion to  the  very  curious  phenomena  which  these  islands  present  to 
the  student  of  geologic  truth.  The  entire  group  consists,  it  is  said, 
of  145  rocks,  or  rocky  islets,  varying  in  size  from  the  mere  solitary 
crag  jutting  out  at  low  water  from  the  surface  of  the  ocean,  to  the  Isle 
of  St  Mary,  the  largest,  the  most  populous,  and  the  most  fertile  of  the 
whole,  which  measures  about  three  miles  by  two  and  a  half  miles,  and 
contains  an  estimated  area  of  about  1,640  acres.    The  Scilly  Islands  He 

*  With  the  exception  of  an  admirable  paper  read  before  the  Qeological  Sodety 
of  Cornwall,  in  Sept.,  1860,  by  Joseph  Came,  Esq.,  F.R.S.,  F.G.8.,  Ac.,  and  a  few 
brief  lines  in  one  of  the  earlier  volnmes  of  the  Transactions  of  that  Socie^,  I  am 
not  aware  of  any  notices  of  the  geology  of  these  islands  which  have  been  offered  to 
the  public. 
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in  latitude  49^  57'  N.,  and  in  longitude  6^  43'  W.  bearing  west  by  south 
from  the  Land's  End,  and  due  west  from  the  Lizard ;  from  the  former 
point  they  are  distant  little  mure  than  twenty-seven  miles  in  a  direct 
line,  though  the  distance  from  Penzance  pier,,  the  usual  starting-place 
of  the  vessels  from  the  mainland  to  St  Mary's  Pool,  is  about  forty 
miles.  So  far  •from  being  mere  rugged  rocks,  these  islands  afford  a 
pleasant  home  to  between  two  and  three  thousand  inhabitants,  the 
total  population  having  been  computed  in  1851  at  2,601  souls,  the 
majority  of  whom  dwell  upon  St  Mary's,  although  five  of  the  other 
islands — ^viz.,  Tresco,  St  Martin's,  St.  Agnes,  Biyer,  and  Sampson's — 
have  a  scattered  population  upon  them  nearly  in  proportion  to  their 
relative  size.  As  the  character  of  the  rocks,  being  almost  exclusively 
granitic,  is  veiy  similar  to  that  of  the  extreme  promontory  of  Corn- 
wall, it  has  been  suggested  by  some  writers  that  they  may  have  been 
originally  united  to  the  mainland,  and  traditions  are  not  wanting,  of 
a  vety  ancient  date,  which  might  serve  to  coufirm  this  opinion,  were 
there  not  many  countervailing  reasons  to  be  alleged  in  opposition. 
From  the  circumstances  that  the  Gulf,  or  Woolf  Rock,  which  lies 
midway  between  Scilly  and  Land's  End,  is  of  greenstone,  and  not 
of  granite,  and  that,  in  dredging  the  sea- bottom  between  these  two 
points,  shells  and  sea-weeds  have  been  occasionally  brought  up 
clinging  to  greenstone,  or  clayslate,  it  is  conceived  that  a  tract  of 
metamorphic  rocks  exists  beneath  the  ocean  between  the  mainland 
and  the  Scilly  Isles,  and  that  the  latter  are  thus  outliers  only  of 
the  great  granitic  range  of  Devonshire  and  Cornwall.  Many  circum- 
stances tend  to  prove  that  the  conformation  of  the  islands  is  very 
different  now  from  what  it  has  been  at  a  former  period,  within  even 
historic  times.  Local  tradition  asserts  that  anciently  there  was  a 
narrow  causeway  by  which  persons  could  pass  across  Crow  Sound  &om 
^St  Mary's  to  St  Martin's,  and  the  ledge  of  rock  which  is  visible  at 
low  water  a  little  below  the  sur&ce  in  this  part  is  still  called  the 
<' Pavement"  Then,  again,  the  Gugh,  which,  in  the  time  of  Borlase 
(about  100  years  ago),  was  described  as  "  a  part  of  Agnes,  and  never 
divided  from  it  but  by  high  and  boisterous  tides,"  is  now  at  each  period 
of  spring-tides  an  island,  and  there  is  then  sufficient  depth  of  water 
in  mid-channel  for  a  boat  to  shoot  across  the  bar.  These  considera- 
tions would  seem  to  show  that  there  has  been  a  decided  sinking  of  the 
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land  in  the  viomity  of  these  islandB  even  daring  the  last  centmy. 
Another  &ct,  which  came  to  my  knowledge  while  sojourning  in  the 
isles,  confirms  me  in  tlus  opinion.  The  masons  who  had  been  engaged 
in  laying  the  foundations  of  a  large  warehouse,  belonging  to  Mr.  £d- 
wards,  a  short  distance  from  the  strand  in  the  Pool  of  St  Mary's, 
assured  me  that  when  they  had  dug  down  several  feet  below  the  sur- 
fikoe,  they  came  across  the  remains  of  former  wooden  buildings  which, 
at  one  time,  must  have  been  above  the  level  of  the  sea,  although  tbej 
were  thus  found  coBsiderably  below  it. 

Possibly,  at  no  very  remote  period,  geolo^cally  speaking,  the  whole 
of  this  group  to  the  noilh,  including  Bryer,  Tresco,  St.  Martin's,  and 
the  adjoining  islets,  have  foitned  one  continuous  island,  the  soundings 
between  the  contiguous  portions  being  still  veiy  shallow,  so  much  so 
that  several  of  them  can  be  reached  from  the  others  by  walking  over 
the  bars  at  low  water.  The  question  of  their  continuity  at  any  former 
time  with  the  mainland  is  one  of  greater  difficulty  ;  for  although'  ihe 
tradition  previously  referred  to  speaks  of  a  lai^  tract  of  countiy 
covered  with  parish  churches,  and  called  the  *<  Leonais/'  as  formerly 
uniting  Scilly  with  Cornwall — and  there  are  not  wanting  stories  also 
of  the  remains  of  windows  and  doorways  having  been  seen  midway 
beneath  the  ocean  in  seasons  of  clear  weather — ^yet  no  iacts  of  a 
geologic  character,  in  any  way  bearing  out  this  view,  have  as  yet  been 
ascertained.  I  made  the  most  careful  search,  during  my  stay  in  the 
islands,  to  discover,  if  it  were  possible,  any  traces  of  greenstone  or 
claydate  in  those  parts  of  the  islands  looking  towards  the  Cornwall 
shores,  but  I  could  discover  nothing  of  the  kind.  On  the  summit  of 
the  promontory  called  the  Hugh,  forming  a  part  of  St  Maxy's,  I  did 
indeed  find  clayslate;  and  on  the  very  highest  point  of  Nowford  Down, 
in  a  pit  not  fkr  from  the  Telegraph  Station,  I  met  with  similar  traces  ; 
but  both  of  these  points  would  be  out  of  the  line  of  communication  with 
the  nearest  points  of  the  Cornish  coast,  and  they  are  only  interesting 
inasmuch  as  they  prove  that  some  land,  higher  than  any  now  existing 
in  St.  Mary's,  has  formerly  consisted  of  metamorphio  rocks,  the 
broken  fragments  of  which,  after  having  been  subjected  to  the  action 
of  water,  have  been  deposited  in  an  irregularly  stratified  manner 
amidst  the  shattered  debris  of  the  surrounding  granitic  rocks.  The 
position  in  which  I  found  these  solitary  traces  of  slate-rock  was  in  a 
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pit  to  the  right  of  the  path  leading  from  Ihe  Star  Fort,  on  the  Hugh^ 
to  the  two  dismantled  windmills  on  the  summit  of  the  Downs.  The 
pit  consists  almost  exclusiTelj  of  crumbling  granitic  rubble,  so  fire* 
quently  met  with  almost  immediately  beneath  the  8ur£Mse-soil  in  these 
islands ;  but,  in  one  comer  of  the  pit,  that  to  the  souths  the  character 
of  the  rubble  is  entirely  changed,  and  it  consists  of  irregular  angular 
fragments  of  hard  dayslate,  many  of  them  of  ccmsiderable  size,  lying 
in  a  kind  of  rough  order,  as  though  they  had  been  broken  by  the 
action  of  the  elements  from  some  higher  spot^  and  had  rolled  down 
and  become  tightly  wedged  in  the  position  in  which  they  are  now 
found.  Lying  at  no  great  distance  (probably  two  feet)  below  the 
existing  level,  and  isolated  altogether  from  all  the  traces  of  any  other 
rocks  of  a  similar  character,  I  was  almost  inclined  to  think,  at  firsts 
they  might  haye  been  the  rough  fragments  left  after  some  building- 
operations,  which,  in  the  lapse  of  ages,  had  allowed  the  surface-ground 
to  have  gradually  formed  above  them  ;  but  a  closer  inspection  of  the 
pit  assured  me  that  this  could  never  have  been  the  case ;  indeed,  the 
fragments  were  so  diverse  in  shape,  and  their  position  in  the  midst  of 
the  granitic  rubble  so  unmistakeable,  that  I  could  form  no  other 
opinion  than  that  they  belonged  to  some  different  class  of  rocks^  now 
destroyed,  and  leaving  no  traces  of  their  previous  existence,  save  in 
these  buried  fragmenta 

The  general  appearance  of  this  group  of  ialauds,  when  approached 
from  the  east,  is  that  of  smooth,  swelling  lowlands^  scattered  in 
picturesque  confusion  on  the  bosom  of  the  deep ;  Hangjague  alone 
presenting  the  appearance  of  a  rugged  precipitous  crag,  almost 
of  the  shape  of  a  sugar-loa^  and  gleaming  white  in  the  sun.  But, 
if  visited  from  the  north,  by  way  of  Round  Island  and  Menavawr, 
or  from  the  south-west,  passing  the  Bishop  Bock,  the  Crebawethans, 
and  Annette,  the  aspect  of  the  islands  is  entirely  changed, 
and  they  show  forth  in  all  their  dangerous  and  romantic  beauty, 
fringing  the  sea  with  pinnacled  crags  and  battlemented  headlands, 
against  which  many  a  gallant  vessel  has  dashed  and  gone  down 
with  its  terrified  crew.  The  cause  of  this  difference  of  aspect  is 
obvious.  The  wide  Atlantic,  rolling  in  its  tremendous  waves  during 
stormy  seasons  of  the  equinoxes,  sweeps  against  these  exposed  sides 
with  almost  incalculable  force.    To  form  some  idea  of  its  power  when 
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thus  lashed  into  fury  by  the  winds^  it  may  suffioe  to  mention  one  fact, 
which  is  not  in  itself  devoid  of  geological  interest,  inasmuch  as  it 
may  serve  to  explain  the  occasional  appearance  of  laige  blocks  of 
stone  in  unexpected  localities.  In  passing  along  Broad  Sound  from 
the  south-east,  there  is  an  island  called  Great  Crebawethan,  which  is 
probably  in  some  way  more  exposed  than  others  to  this  oceanic  force. 
At  any  rate,  there  it  is  to  be  witnessed,  standing  probably  eighteen 
or  more  feet  out  of  the  sur&ce  of  the  deep,  at  the  highest  spring- 
tides, with  large  boulders  of  granite,  from  half  a  ton  to  two  tons 
weight,  heaped  upon  its  surface,  as  though  the  ballast  of  a  dozen 
vessels  had  been  discharged  there  by  the  hands  of  man,  every 
stone  of  which,  as  I  was  assured  by  Mr.  E.  Douglass,  the  intelligent 
superintendent-engineer  of  the  Bishop*s  Lighthouse  works,  has  been 
raised  to  its  present  position,  and  deposited  there,  by  the  force  of 
the  wavea*  The  total  destruction,  too,  of  the  iron  lighthouse  upon 
the  Bishop^s  Rock,  which,  when  near  completion,  was  instantaneously 
uprooted,  and  dashed  into  the  sea,  on  the  night  of  February  5th, 
1850,  may  serve  to  convey  an  impression  of  the  violent  force  to 
which  the  sides  of  the  islands  &cing  the  Atlantic  lie  exposed ;  and 
this  will  explain  how  it  is  that,  when  viewed  in  this  direction,  they 
appear  rugged,  precipitous,  and  excavated  into  caverns  and  gaps,  while, 
approached  from  the  eastern  side,  they  lie  smiling  in  the  sun  like 
fiury  lands,  or  like  the  islands  of  the  iEgean  transplanted  to  our 
hyperborean  shores. 

As  the  geologic  features  of  St  Mary's  are  more  or  less  repro- 
duced on  a  smaller  scale  in  the  other  islands,  I  shall  now  proceed 
to  give  a  detailed  account  of  its  most  important  characteristics.  It  is 
au  irregular-shaped  elliptical  island,  having  two  peninsulas  attached, 
one  to  the  lower,  or  western,  extremity — ^viz.,  the  Hugh,  now 
fortified  for  a  garrison,  on  the  isthmus  of  which  Hugh  Town,  the 
capital  of  the  Soilly  Islands,  is  built ;  and  the  other  at  the  extreme 
end,  south  of  the  island,  terminating  in  the  bold  promontory  of 
Peninnis  Head,  which  is  surrounded  by  Path  Cressa  Bay,  the  Atlantic 
Ocean,  and  Old  Town  Bay.     The  sur&ce  of  the  island  is  very  various, 

*  Mr.  Douglass  also  inforoied  me  that,  when  lod^nfi^  on  Rosevear  isUnd,  to 
superintend  tne  works  connected  with  the  Bishop  Lighthouse,  he  had  known 
blocks  of  granite  twenty  tons  in  weight  to  be  moved  some  distance  by  the  sea. 
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the  higher  portions  being  constituted  bj  the  two  peninsulas  above- 
named  ;  and  from  the  flat  table- land  of  Newford  Downs,  an  irregular 
ridge  stretches  from  Inisidgen  Point  in  the  north,  forking  off  in  two 
branches  to  enclose  the  low  marshy  lands,  about  Camfriars  and  Old 
Town  Perth  on  the  southern  coast.  The  highest  point  probably  in 
the  whole  island  is  the  Telegraph  upon  Newford  Down,  which  is  204 
feet  above  mean  water-mark ;  but  the  Downs  on  the  top  of  the  Hugh, 
and  the  ridge  extending  from  Gam  Thomas  to  Peninnis  Head,  cannot 
be  much  lower  than  this.  The  bthmus  joining  the  Hugh  to  the 
mainland  of  St  Mary's  is  so  low,  that  it  has  already  been  once  or 
twice  swept  over  by  huge  waves  during  severe  tempests,  and  much 
injury  done  to  the  town;  it  is  even  possible  that  on  some  future 
occasion,  should  a  strong  breeze  from  the  south  or  the  south-west 
prevail  at  the  time  of  spring-tides,  it  may  be  again  devastated  in  a 
similar  way,  unless  timely  precautions  be  taken.  From  Permellin 
Bay  on  the  north,  to  Old  Town  Bay  on  the  south,  the  ground  lies  so 
low  and  exposed,  that  if  the  sinking  of  the  land,  already  referred  to, 
should  continue,  the  sea  will,  at  some  distant  period,  break  through 
these  two  channels,  and  so  divide  the  Hugh,  on  the  one  hand,  and  the 
peninsula  formed  by  the  above-named  ridge,  on  the  other,  from  the 
mainland  of  St.  Mazy's,  resolving  them  into  three  separate  islands. 

lu  the  valuable  notice  of  t£e  Geology  of  the  Scilly  Isles,  by  Joseph 
Came,  Esq.,  of  Penzance,  to  which  reference  has  already  been  slightly 
made,  it  is  stated,  that  at  that  time  (1850)  "no  excavations  worthy 
of  the  names  of  quarries  "  existed,  whereby  to  form  a  judgment  of 
the  nature  of  the  soil.  Since  that  date,  however,  numerous  openings 
(some  of  them  of  considerable  depth)  have  been  made,  chiefly  for  the 
purpose  of  procuring  ballast,  or  stone  for  building-purposes,  and  I  was 
enabled,  therefore,  by  comparison  of  such  welcome  sections,  to  arrive 
at  a  fair  estimate  of  tbe  character  of  the  several  deposits  to  be  found. 
No  greater  mistake  can  be  made  than  to  imagine  that  these  are 
barren  or  unfruitful  islands.  Perhaps  there  is  no  land  in  the  whole 
empire,  which  is  so  fei-tile,  or  so  profitable  to  the  cultivators,  as  many 
patches  which  might  be  pointed  out  in  Scilly  and  in  the  adjoining 
portions  of  the  Cornish  coast.  While  I  was  residing  at  St.  Mary's,  a 
notice  appeared,  in  one  of  the  local  newspapers,  of  the  price  which  a 
plot  of  ground,  in  the  neighbourhood  of  St.  Michaers  Mount,  Cora- 
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wall,  had  just  realiaed.  It  amounted  to  the  almoet  fiU>ulous  sum  of 
twenty  pounds  an  acre,  with  a  covenant,  on  the  part  of  the  leaaor,  that 
he  should  still  reserve  to  himself  the  right  of  drawing  one  crop  per 
annum.  The  richest  market-garden  land  in  the  immediate  neigh- 
bourhood of  London  does  not  fetch  (so  &r  as  I  am  aware)  more  than 
twelve  pounds  an  acre.  I  was  informed,  too,  this  was  no  unasual 
price  for  many  plots  on  the  Cornish  coast,  and,  though  the  price  may 
not  range  so  high  as  this  in  any  of  the  Scilly  Isles,  there  can  be  no 
doubt  that  the  soil  is  equally  fertile,  and  the  advantages  of  climate 
perhaps  even  superior  to  those  of  the  most  fiivoured  Cornish  fields. 
It  may  seem  strange  that  a  group  of  granite  rooks  should  supply  the 
London  markets  with  vegetables  of  a  superior  quality  to  those  pro- 
curable from  places  apparently  much  more  eligibly  situate ;  but, 
nevertheless,  it  is  a  curious  fisLOt,  that  large  fortunes  have  been,  and 
still  are  being  made,  by  sending  up  to  the  metropolis  innumerable 
baskets  of  early  potatoes— the  growth  of  which  is  fostered  not  more  by 
the  genial  character  of  the  winter  in  these  lonely  isles  than  by  the 
valuable  qualities  and  admixtures  of  soil  which  have  resulted  in  the 
course  of  ages  from  the  decomposition  and  disintegration  of  the 
granite.  I  think  it  probable,  also,  that  from  the  very  circumstance 
of  much  of  the  soil  lying  immediately  above  the  granite,  it  wouM 
enjoy  a  double  advantage,  vis.,  that  of  the  radiation  of  heat  upwards 
from  the  solid  rook,  which  would  obviously  retain  any  imparted 
warmth  derived  from  the  sun's  rays  for  a  longer  time  than  a  leSB 
compact  subsoil ;  secondly,  the  retention  of  a  certain  amount  of 
moisture  from  the  inability  of  the  ndn  to  siuk  very  low  beneath  the 
surface.  Certain  it  is,  that  with  very  slender  means  of  manuring, 
except  with  burnt  sea-weeds  and  crushed  shells  from  the  sea-shore, 
very  abundant  crops  of  cereals  are  continually  reared,  not  only  in 
St.  Mary's,  but  in  all  the  other  inhabited  ishiuds,  while  even  those 
which  are  now  uninhabited  afford,  by  their  decaying  stone-hedges  and 
walls,  proofe  that  most  of  them  have  been  once  fuUy  cultivated,  and 
are  still  capable  of  supporting  a  large  number  of  inhabitants. 

The  various  soils  which  are  to  be  found  superimposed  upon  the 
granite  in  the  Island  of  St  Mary — and^  so  far  as  I  could  observe,  the 
order  and  relation  of  them  seemed  precisely  the  same  in  St  Martinis, 
St.  Agnes*,  and  Tresoo*-were  the  following  :  Ist.  A  black  surface-soil, 
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composed  of  decayed  vegetable  matter,  and  in  man;  places  loi^ly 
intermiied  with  sand,  either  blown  up  from  the  adjoining  beach  or 
derived  from  intermixture  with  the  uaderljiiig  stratum ;  2d.  A  fine 
white  or  ash-ooloured  sand,  in  eome  places,  as  in  the  pit  below  the 
National  Schools,  containing  fragments  of  shells ;  3d.  A  dark  reddiah- 
or  ohooolate-brown  clay,  in  many  parts  of  conaiderable  thickness,  and 
having  an^lar  blocks  of  half- decomposed  granite  disseminated  through 
it ;  4th.  A  atratnm  of  loose  grit,  or  rubbly  granite,  locally  called  "  ram," 
Bometimes  so  comminuted  as  to  look,  at  a  abort  distanoe  off,  like 
a  bed  of  cream-coloured  limratone  or  sandstone,  but  more  frequently 
coane,  and,  in  the  portions  resting  upon  the  granite,  mingled  with  large 
fragmentary  masses  of  that  rock.  Finally,  in  the  low  and  marshy 
grounds,  as  at  Holy  Vale,  and  i 
neighbourhood  of  Camfriars,  tnn 
a  band  of  whitish  pipe-clay  have  been 
found,  the  position  of  which  is  most  pro- 
bably to  be  placed  above  the  last 
deposit,  although  I  was  not  able  to  meet 
with  any  section  by  which  I  could  ascer- 
tain its  exact  order.  The  best  locality 
for  seeing  at  one  view  these  various 
beds,  is  a  pit  immediately  below  Mount 
Flagon,  on  the  bridle-path  leading 
towards  Porthloo  Bay.  The  acoom* 
panying  diagram  will  give  a  fkir  idea 
of  it  Between  3  and  i  the  road-path 
intervenes,  and  No.  5  constitutes  the 
low  cliff  at  this  part  of  Permellin  Bay. 
The  stratum  No.  2  seems  to  take  its 
rise  a  little  beyond  Cam  Morval  Point,  f^  i  ed   iih 

where  it  can  be  seen  capping  the  cli^  "i'w"Vuii-eoiou™d«nd(jfe«) 
which  is  there  much  higher,  and  run-  ^^-  "^^i'j,'?  j™  bi^fi"or'coKM 
ning  along  the  line  of  the  coast.  No.  2  "T'orrST"™.'/  t^wfout  unniie 
gradually  thickens  as  it  approaches  St  ^Jnltt  («'£»■"''  "*"'"  "'••"'  •' 
Mary's  Bay,  where  it  assumes  the  *'  ''™'"^'"^- 
greatest  depth,  exhibiting,  in  the  neighbourhood  of  the  National 
School,  and  in  a  section  nearly  opposite  the  Church,  sandpita  of  con- 
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liderable  depth,  from  which  large  quantities  of  aand  are  continuallj 
carted  for  the  purposes  of  ballast  or  manure.  Other  sections,  similar 
to  the  aboTS,  are  to  be  found  further  inland,  the  most  interesting  of 
which  is  that  in  a  pit  by  the  side  of  the  road  on  the  Green  leading 
towards  New  Quay.  The  stratum  of  sand  there  is  not,  it  is  true,  more 
than  six  inches  thick,  but  lying,  as  it  does,  under  about  eight  inches 
of  soil,  upon  one  of  the  highest  points  in  the  island,  the  section  is 
valuable,  as  showing  that,  in  all  probability,  at  one  time,  the  whole  of 
the  sur&ce  of  the  island  has  been  capped  with  sand,  which  has  been 
washed  away  from  those  portions  where  it  is  now  deficient,  leaving  the 
underlying  stratum  of  brown  day  visible.  The  section  in  this  pit  1 
estimated  as  follows  : — 

Surface  Soil,  8  inches. 

Fine  White  Sand,  6  inches. 

Brown  Clay,  2  feet. 

**  Bam," -or  coarse  grit,  7  feet. 

Granite. 
The  stratum  No.  3  prevails  very  widely  over  the  whole  island, 
coming  to  the  sur&ce  in  all  the  lower  lands,  and  forming  the  great 
bed  in  which  agricultural  and  gardening  operations  are  carried  on. 
I  traced  it  completely  across  the  island  to  Tolman  Point  in  one 
direction,  and  to  Watermill  Cove  in  the  other.  Its  dark  colour  is  in 
all  probability  due  to  the  large  proportion  of  oxide  of  iron  which  it 
has  derived  from  the  chemical  decomposition  of  the  mica  of  the  disin- 
tegrated granite.  No.  4  is  a  very  instructive  bed  as  developed  in  the 
various  sections  in  which  it  is  brought  to  light.  It  gives  a  thorough 
insight  into  the  mode  by  which  the  apparently  solid  granite  has  in 
the  course  of  ages  been  broken  up  and  crumbled,  and  thus  gradually 
submitted  to  the  action  of  the  elements,  until  its  constituent  parts 
have  been  resolved  into  strata  serviceable  to  man.  In  many  places 
within  these  islands,  may  be  traced  the  several  stages  of  deoomposi- 
tion,  from  solid  masses  of  granitic  rock,  to  broken  fragments,  thence  to 
crumbling  rubble,  and  to  coarse  granitic  sand,  and  the  final  passage 
into  aluminous  and  siliceous  earth  from  the  degradation  and  decompo- 
sition of  the  felspar  and  quartz,  in  many  places  tinged  deeply  with 
the  oxides  of  iron  from  the  decaying  mica.  That  the  islands  have  been 
several  times  submerged,  during  the  course  of  these  successive  changes 


STATHAK — ON  THB  GSOLOQT   OF  THB  BCILLT   I8LB&  21 

in  the  ages  of  tlie  past,  there  can  be  little  doubt ;  for  no  other  hypo- 
thesis could  account  for  the  finding  of  beds  of  siliceous  sand  on 
the  highest  points,  and  those  sheltered  from  the  action  of  the  wind. 
I  am  aware  that  sand  is  to  be  found  at  moderate  heights  which  has 
undoubtedly  been  drifted  up  from  below,  and  many  portions  of  land 
which  were  once  productive  have  been  rendered  useless  from  this 
cause. 

Troutbeck,  in  his  history  of  the  Islands,  mentions  the  finding  of 
human  bones  interred  in  a  spot  of  waste  land  called  the  "  Neck  of  the 
Pool,"  in  St  Martin's,  where  upwards  of  twenty  feet  of  sand  had  accu- 
mulated in  the  course  of  time  over  the  ground  once  used  as  a  burial- 
place.  And  in  St.  Mary's  I  noticed  a  similar  accumulation  of  driftnaand 
which,  from  the  peculiarity  of  its  appearance,  and  the  shape  it  had 
assumed,  was  one  of  the  most  interesting  features  of  the  island.  It 
was  at  the  turn  of  the  coast  between  Bar  Point  and  Inisidgen  Isle. 
The  sand  forming  Crow  Bar,  and  extending  very  widely  between  St 
Mary's  and  St.  Martin's,  is  at  this  point  almost  entirely  composed  of 
minute  fragments  of  white  quartz^  so  that  the  waters  seem  to  repose 
upon  a  bed  of  porcelain,  and  present  much  the  appearance  of  water 
in  a  swimming-bath  lined  with  Dutch  tiles.  Quantities  of  this  beau- 
tifully white  sand  have  been  blown  by  the  strong  currents  of  wind 
occasionally  driving  fit)m  the  south-west,  and  have  been  deposited  in 
drifts  around  Bar  Point,  and  up  the  adjoining  steep  for  a  considerable 
distance.  In  the  bright  glare  of  a  summer  sun  they  look  exactly  like 
snow-drifts,  and  as  you  walk  over  them  and  leave  impressions  of  your 
footsteps  in  the  sand,  the  illusion,  so  far,  is  almost  as  complete  as  if  you 
were  suddenly  transplanted  into  an  Arctic  region,  and  were  absolutely 
treading  upon  snow.  But  the  sand  to  which  I  have  referred  above  as 
existing  in  the  several  sections,  either  on  the  coast  or  inland,  is  of  a 
widely  different  character  from  this,  or  indeed  from  that  of  any  other 
of  the  sands  now  found  upon  the  coasts.  It  is  finer,  more  strictly 
siliceous,  and,  from  its  compactness,  evidently  of  more  ancient  deposi- 
tion. I  take  it>  therefore,  that  its  presence  upon  points  of  the  highest 
range  is  decbive  as  to  the  former  submergence  of  the  land.  But 
there  is  another  very  curious  geologic  feature  which  will  tell  the  same 
tale.  Immediately  behind  the  guard-house,  inside  the  gateway  of  the 
garrison  on  the  Hugh,  is  a  kind  of  shallow  cavern,  now  used  as  a  place 
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for  storing  lumber.  The  rough  blocks  of  grauite  have  &llen  from  the 
top  of  the  eutnnoe  bo  as  to  form  a  rude  arch,  and  imbedded  in  the  rock 
fonning  the  sides  of  the  entranoo  aro  to  be  soen  Beveral  large  roond 
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boulders  of  granite,  almost  as  regular  aa  if  the;  had  beeu  turned  in 
a  lathe,  and  compactly  fixed  iu  the  matrix  of  the  rock.  Now  this 
Bpot  is  oonsiderablj  above  the  present  level  of  the  sea,  probably  from 
150  to  ISO  feet,  and  the  boulders  of  granite  bear  all  the  mai^  of 
having  been  long  rolled  on  a  rough  sea-beach.  Moreover,  I  nas 
assured  by  the  masons  to  whom  I  referred  above,  that  they  had  been 
engaged  in  repairing  the  guard-house  floor;  and  on  digging  beneath  it, 
they  found  other  boulders,  of  precisely  the  same  character  as  thoae  at 
the  sides  of  the  cave,  firmly  imbedded  in  the  soil.  It  is  manifest,  then, 
that  the  spot  now  adjoining  the  guard-bouse  must  once  have  been  od 
a  level  with  the  surrounding  sea,  or,  at  any  rate,  at  no  great  elevation 
above  it,  for  glacial  action  alone  would  be,  I  conceive,  scarcely  suf- 
ficient to  account  for  the  presence  of  these  rounded  boulden,  bo  doeply 
impacted  in  the  solid  rook. 

It  beoomes  interesting,  therefore,  to  inquire  whether  there  are 
any  traces  of  volcanic  or  aubterranean  action  still  visible  in  these 
islands,  to  which  this  upheaving  of  the  laud,  after  one  or,  it 
may  have  been,  frequent  submetaions,  may  be  attributed.  And  a 
careful  investigation  will  bring  to  light  several  proob  of  such 
volcanic  or  subterranean  fbroe.    In  the  direction  of  tLe  causeway. 
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which,  at  low  water,  joins  Taylor's  Island  to  the  main  and  of  St 
Mazy's,  I  detected  the  existence  of  a  traohytio  vein  about  twelve  feet 
wide,  crossed  by  joints  in  the  granite  running  south-west  by  south. 
On  each  side  of  this  dyke  the  granite  is  altered  in  character,  and,  from 
being  of  the  white  coarse  character  so  common  in  this  island,  assumes 
a  brownish,  speckled,  and  poiphyiitic  natmre.  I  imagine  that  the 
heat  occasioned  by  the  irruption  of  this  trachytic  yein  has  fused  the 
surrounding  granite,  or  in  some  way  altered  the  character  of  its 
constituents,*  causing  them  to  re-anange  theroselTes  in  a  different 
form;  for  the  granite  upon  Taylor's  Island  is  found  to  contain 
crystals  of  tourmaline  replacing  the  mica.  The  dyke  probably  ex- 
tends a  good  way  inland,  as  I  noticed,  at  a  deep  well,  cut  in  the  rocks, 
near  Newford  Down,  thi^t  such  porphyritic  granite  seemed  to  abound 
about  all  those  parts ;  indeed,  the  blocks  lying  in  all  directions,  do 
not  at  first  sight  present  the  appearance  of  granite  at  all;  and  it 
requires  a  close  inspection  to  be  assured  that  they  are  really  granite. 

On  the  north  side  of  Porthloo  Bay,  likewise  at  low  water,  I  found 
portions  of  a  porphyritic  ridge  running  parallel  with  the  line  of  coast, 
stretching  out  to  Newford  Island,  at  north-west  by  west.  But  by  fkr 
the  most  interesting  relic  of  igneous  action  is  to  be  found  in  the  por- 
phyritic dyke,  or  elyan-course,  in  WatermiU  Bay,  near  New  Quay,  to 
the  north-east  of  the  island.  Attention  was  called,  in  one  of  the 
earliest  volumes  of  the  Transactions  of  the  Geological  Society  of  Corn- 
wall, to  this  remarkable  geological  feature,  in  a  paper  entitled  "  The 
Geology  of  some  parts  of  Cornwall  and  the  Scilly  Isles."  The  writer 
expresses  therein  his  belief  that  the  mass  of  surrounding  granite  was 
"  decidedly  stratified ;"  and,  so  far  as  mere  appearances  are  concerned, 
any  unscientific  observer  would  readily  concur  in  such  an  opinion.  Mr. 
Joseph  Came,  in  the  able  paper  to  which  I  have  already  made  allusion, 
thus  adverts  to  this  interesting  phenomenon.  '*  At  WatermiU  Bay 
in  St  Maiy's,  the  pebbles  on  the  beach  indicate  the  contiguity 
of  porphyry  and  porphyritic  granite ;  and  on  the  south  side  of  it, 
between  the  rivulet  and  the  curious  little  quay  called  New  Quay, 

*  The  ootkBtituentB  of  Felspar  are,  according  to  Roee,  silica  65.91,  alumina 
21.00,  lime  or  magnesia  0.1 1,  jpotash  10.18,  or  soda  3.50.  Those  of  Tourmaline, 
according  to  Rammelsbeig,  sihca  37.80,  lime  or  magnesia  1.42,  alumina  30.56, 
soda  2.09,  iron  aso,  or  manganese  2.50,  other  substances  9.90.  The  iron  might 
be  procured  from  the  nuca,  which  contains  from  4.56  to  27.06  of  that  metal, 
acooiding  to  the  analysis  of  Kobell  and  Turner. 


U  THE  amouMiMt. 

then  is  what  bai  been  called  by  soma  an  elvui-oonne,  and  by  othen 
a  man  of  decidadl;  stratified  graoite.  Thie  is  of  oonaideiable  lengtb, 
and  liaeB  above  tbe  gnnite  adjoining  it  on  each  side,  and  seema  to  lie 
in  tbiok  beda,  aubdifidad  into  smaller  strata,  and  dipping  at  a  hkxge 
angle  about  north-north-weat.  It  is  dsoidedly  porphyry,  with  amaU 
oryBtala  of  qiiartc  and  felspar.  The  acyoining  granite  haa  likewise  tfae 
Mme  stratified  appeaianoe.  The  question  is,  whether  the  lines  of 
division  of  the  apparent  stnta  are  joints,  or  whether  the  whole  haa 
a  slaty  structure.     The  former  appears  to  me  the  most  probable." 


Mr.  Game  does  not  eater  into  any  anpimeot  to  show  why  he  con- 
siders that  the  apparently  alaty  struoture  of  tbe  granite  contiguous 
to  this  porphyritio  ridge  is  due  to  joints  in  the  rock  itself ;  bat  I 
think  it  will  be  obvious  to  any  careful  geologist  that  this  must  be  the 
case,  when  he  oonuders  this  simple  fitct  of  the  fiilae  stratification  being 
confined  to  the  granite  in  the  immediate  neighbonrhood  of  the  por- 
phyry ;  and,  secondly,  that  this  appearance  is  equally  visible  on  both 
sides  of  the  erupted  mass.  The  whole  questioa  of  the  origin  of  joints  in 
tbe  granite  ia  one  of  a  most  interesting  oharacter ;  and  I  believe  few 
localities  will  be  found  capable  of  throwing  more  light  upon  the  sub- 
ject than  this.  Mr.  J.  Henwood,  C,E.,  has  brought  a  vast  amoont  of 
industry  and  experience  to  the  task  of  unraTelUng  the  mystery,  in  his 
admirable  reports  upon  the  "Metalliferous  Deposits  of  Cornwall  and 
Devon,"  read  before  the  Royal  Oeolof^col  Society  of  Cornwall,  between 
1830  and  1836,  and  subsequently  published  in  a  separate  volume.   He, 
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as  wen  as  Mr.  (ktn^,  has  shown,  that  though  these  cracks  or  joints 
seem  at  first  sight  to  run  in  a  variety  of  directions,  they  are  found, 
upon  more  oareful  examination,  to  be  reducible,  in  most  granitic 
districts,  to  three  distinct  classes ;  viz.  I.  horizontal,  or  parallel  with  the 
grain  of  the  rook ;  2.  vertical  or  perpendieular,  having  generally  a 
direction  north-north«west  and  south-south-east ;  and,  3.  vertical, 
but  having  a  direction  from  east  and  west  to  east-north-east  and 
west -south- west.  In  Mr.  Henwood*s  report,  a  tabulated  view  is 
given  of  the  directions  of  the  joints  in  the  different  mines  which 
came  under  his  inspection ;  but,  if  I  mistake  not,  no  comparison 
is  attempted  to  be  drawn  with  the  respective  lines  of  the  elvan- 
courses,  nor  of  any  indications  of  the  lines  of  igneous  action, 
which  may  have  been  presented  in  the  mines.  Now,  I  cannot  but 
think  it  probable  that,  as  in  the  case  before  us,  if  the  course  of 
the  erupted  igneous  matter  were  previously  ascertained,  some 
decided  connexion  would  be  discovered  between  those  lines  and  the 
direction  of  the  joints  in  the  surrounding  granite.  For  what  is  more 
consonant  to  reason,  than  that  the  heated  matter  whj^h  has  at  one 
time  pushed  its  way  upwards,  either  filling  some  existing  cavity  in  the 
granite,  or  thrusting  it  aside  in  its  upward  course,  should  so  fuse  and 
melt  that  rook,  or  so  thoroughly  charge  it  with  heat,  as  in  cooling  it 
would  possess  a  tendency  to  crack  in  some  definite  direction  and 
according  to  some  definite  law  ?  It  is  obvious  that,  if  this  were  at  any 
time  the  case,  the  joints  or  cracks,  in  whatever  direction  they  might 
be,  whether  parallel  to  the  line  of  the  heated  matter,  or  at  right 
angles  to  it,  would  all  have  a  tendency  to  run  the  same  way ;  and, 
thus,  when  decomposition  subsequently  commenced,  and  portions  of 
the  rock  began  to  break  away. in  fragments  along  the  line  of  joints^ 
an  appearance  of  stratification  would,  in  the  course  of  time,  be 
brought  about,  just  as  we  might  produce  the  same  appearance  in  an 
ordinary  brick-kiln,  by  removing  tiers  of  bricks  in  regular  order, 
and  leaving  others  standing  in  an  inclined  but  orderly  succession.  I 
do  not  know  whether  I  shall  by  this  simple  illustration  render  my 
meaning  clear,  but  I  cannot  help  thinking  that,  in  the  case  oiP  the 
porphyritic  ridge  of  Watermill  Bay,  the  ''decidedly  stratified'* 
appearance  of  the  granite  is  entirely  due  to  some  such  action.  The 
granite  has,  in  all  probability,  at  some  distant  time  covered  the  por- 
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phyry,  but,  haying  been  thoroughly  cracked  or  jointed  in  one  giv^ 
direction  by  cooling,  after  having  been  heated  by  contiguity  with  the 
erupted  mass,  it  has  become  liable  to  split  into  blocks  formed  by  the 
transyerse  sections  of  the  joints  themselyes ;  and  these  blocks  having 
been  removed  by  the  action  of  the  waves,  which  cover  the  whole  reef 
at  high  water,  the  porphyry  has  become  exposed  to  view,  and  being 
harder  than  the  granite  has  resisted  the  force  of  the  water,  while  the 
granite  has  been,  not  exactly  worn,  but  gradually  split  in  such  a 
manner  as  now  to  lie  in'  ledges  against  the  porphyritic  ridge,  present- 
ing the  curious  and  unusual  appearance  which  I  have  attempted  to 
describe.  This  undoubted  action  of  the  elements  upon  the  granite  in 
other  parts  of  the  island  has  produced  some  curious  results ;  but  I 
fear  the  length  to  which  my  remarks  have  already  led  me  will  soaroely 
allow  of  my  doing  more  than  briefly  to  advert  to  them.  At  Peninnis 
Head,  at  Giant's  Castle,  at  Old  Town  Forth,  at  the  Pulpit,  and 
Clapper  Rocks,  and  at  various  other  places  in  St.  Mary's,  admirable 
examples  occur  of  almost  columnar  structure  brought  about  by  the 
wearing  away  of  the  granite  in  the  direction  of  the  vertical  or  trans- 
verse joints.  Some  of  these  are  on  a  most  magnificent  scale.  The 
Pulpit  Rock  affords  an  example  of  one  large  mass  of  granite,  estimated 
at  40  feet  long,  poised  in  a  projecting  position  like  the  sounding- 
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L\gn.  4.--Gran1te  Blocks  at  Forth  HelUck. 

board  of  a  pulpit,  and  maintained  in  its  place  by  a  lai^  mass  of 
disk-like  rock  at  the  base,  and  effected  entirely  by  the  operation  of 
natural  causes.     At  Forth  Hellick— the  reputed  spot  at  which  the 
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body  of  Sir  Gloudeelej  Shovel  ^as  washed  ashore,  after  the  dreadful 
wreck  of  the  ^  Association  "  and  two  other  vessels  on  the  22nd  Oct.^ 
1705,  when  between  1,500  and  2,000  men  perished  miserably — there 
is  a  remarkable  group  of  rocks.  As  if  to  commemorate  this  terrible 
disaster,  one  of  the  piles  of  granite  has  become  so  curiously  worn  as 
to  present  a  rude  resemblance  to  the  shipwrecked  admiral,  conspi- 
cuous as  he  was  for  the  use  of  that  peculiar  triangular  hat  which  is 
still  called  after  his  name.  To  a  lively  imagination  the  mass  of  stone 
in  the  adjoining  block  may  present  some  resemblance  to  the  admiral's 
favourite  dog;  which  he  carried  continually  with  him,  and  which 
perished  with  him  in  the  wreck.  There  are  many  other  highly  inte- 
resting masses  of  granite  in  the  several  islands,  which  afford  curious 
configurations  from  the  degradation  or  decomposition  of  the  rock 
from  atmospheric  or  other  causes.  The  Logan  Stone  on  the  ledge 
beneath  Giant*8  CSastle,  for  example;  or  the  Tooth  Rock,  near 
Peninnis  Head  ;  or  the  Kettle  and  Pans,  near  the  same  locality,  which 
might  afford  us  some  convincing  argimients  against  the  theory  of 
Druidical  rock-basins.  The  curious  caverns,  too,  which  ezibt  in  these 
islands,  as,  for  instance,  Piper's  Hole  in  St.  Mary's,  with  its  roof  of 
supposed  regenerated  granite,  having  blocks  or  boulders  imbedded  in 
it,  and  the  singular  occurrence  of  red  alternating  with  white  granite, 
may  induce  some  more  competent  geologists  than  myself  to  visit  this 
interesting  locality,  and  to  increase  our  knowledge  of  the  curious 
phenomena  which  these  islands  present  to  the  carefnl  student  of  the 
wonders  of  nature. 
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THE  GEOLOGY  OF  HOOK  POINT. 

By  Professor  R.  Harkness,  F.R.S.  F.G.S. 

Therb  is  something  about  the  margins  of  Ireland,  as  seen  on  a  map. 
and  even  more  so  when  these  margins  are  Tisited,  which  gives  to  this 
island  a  peculiar  rugged  aspect.  Its  northern,  western,  and  Bouthem 
sides  are  penetrated  by  deep  bays,  and  cut  into  prominent  headlands 
by  the  force  of  the  waves  of  the  Atlantic ;  and  this  erosive  power  of 
the  ocean  has  not  only  added  much  to  the  boldness  and  beauty  of  its 
coasts,  but  has  also  revealed  to  us  much  information  concerning  iti 
physical  structure,  and  the  conditions  under  which  many  of  its  rocky 
masses  were  formed. 

Among  the  many  promontories  which  stand  out  to  tell  us  of  the 
destructive  operations  of  the  restless  sea,  is  one  which  forms  the 
western  extremity  of  the  county  of  Wexford,  and  which  is  known  a^ 
Hook  Point.  This  has  its  records  of  history  in  connexion  with  the 
state  and  condition  of  Ireland  at  a  period  when  that  country  first 
became  the  permanent  abode  of  the  Saxon. 

A  short  distance  eastward  from  Hook  lies  Bag-un-brun,  the  spot 
on  which  the  Normans  first  trod  in  Ireland,  when  1,300  English,  led 
by  Strongbow,  arrived  to  assist  and  foster  those  international  quarrels 
which  rendered  that  country  an  easy  conquest  for  its  foreign  foe. 

Hook  Point  has,  however,  a  more  ancient  record  to  reveal — a  history 
of  a  state  of  things  long  antecedent  to  the  period  ere  Ireland's 

"  Faithless  sons  had  betrayed  her." 
In  its  stony  bosom,  torn  and  lacerated  by  the  angry  waves,  is  written 
the  history  of  circumstances  and  conditions  which  existed  at  a  time, 
not  only  long  previous  to  the  English  invasion,  but  antecedent  to  the 
existence  of  the  human  race  on  the  surface  of  the  globe, — even 
anterior  to  the  time  when  many  of  those  lands  which  are  now  the 
abode  of  the  human  family  were  elevated  from  the  bosom  of  their 
parent  ocean.  The  stony  hieroglyphics  of  Hook  Point  speak  to  us  of 
a  period  so  far  back  in  the  abyss  of  Time,  that  if  we  contrast  this 
period  with  that  of  other  rocky  records,  we  can  only  arrive  at  the 
conclusion,  that  long  ere  the  heads  of  the  Alps  or  the  Himalayas  were 
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lifted  up,  the  Btonj  matter  of  Hook  was  formed,  and  had  the  arrange- 
ment which  it  now  exhibits  to  us. 

Its  rocks  are  older  than  the  great  mass  of  rooks  which  afford  the 
food  of  the  steam-engine,— man's  great  organ  of  progress, —and  they 
equal  in  antiquity  the  hard  grey  limestones  of  the  north  of  England, 
which  support  the  coal-bearing  beds  of  that  region. 

Hook  Point  is  a  spot  of  much  geological  interest,  and  the  limestones 
of  which,  in  a  great  measure,  it  consists  are  perfect  charnel-houses  of 
solid  skeletons  of  beings  which  existed  in  an  ancient  sea. 

Although  Hook  Point  is  composed  of  strata  which  are  known  to 
the  geologist  under  the  name  of  the  Carboniferous  Limestone,  these 
are  not  the  only  rocks  which  enter  into  the  composition  of  the 
promontory  terminating  in  this  headland.  The  whole  of  the  geology 
in  connexion  with  this  portion  of  the  county  of  Wexford  is  of  great 
interest,  and  tells  of  circumstances  and  agencies  which  produced 
different  results,  as  these  several  conditions  and  agencies  differed  from 
each  other.  The  structure  of  the  great  mass  of  the  county  of  Wexford 
consists  of  rocky  strata,  which  are  designated  Lower  Silurian,  and  which 
are  equivalent,  in  geological  age,  with  the  great  mass  of  rocks  forming 
th#  mountainous  range  traversing  Scotland  from  north-north-east  to 
south-south-west,  south  of  the  Forth  and  Clyde,  and  which  is  now  known 
under  the  general  name  of  the  Southern  Highlands  of  Scotland.  Wales, 
too,  has  rocks  which  occupy  the  same  geological  p<)Bition ;  and  from  the 
circumstance  that  these  rocks  are  well  developed  in  the  neighbourhood 
of  the  town  of  Llandeilo,  the  illustrious  author  of  the  Silurian  System 
has  given  them  the  name  of  Llandeilo-flags.  In  the  south  of  Ireland 
these  Lower  Silurian  rocks  consist  not  only  of  deposits  such  as  emanate 
from  the  ordinary  action  of  marine  causes,  but  they  have,  associated 
vrith  the  usual  products  of  aqueous  action,  beds  of  ashes  resulting 
from  the  matter  evolved  from  ancient  volcanos,  which  were  in  active 
operation  at  that  remote  geological  epoch ;  and  these  volcanic  ashes, 
falling  upon  the  surface  of  the  ancient  sea,  were  sifted  and  arranged, 
and  6nally  deposited  among  shells  and  corals,  imbedding  these  animal 
remains  often  in  particles  which  retain,  to  a  great  extent,  their  original 
crystalline  form,  as  the  ash  of  felspathic  lava.  None  of  these  ancient 
ashes  enter  into  the  structure  of  the  promontory  of  which  Hook  Point 
forms  the  southern  termination,  although  they  approach  very  nearly 
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thereto.  The  maas  of  rooky  strata  which  more  prcperly  appertaint 
to  Hook  has  an  age  much  more  recent,  and  the  older  rocka  ha^e 
undei^ne  not  only  consolidation,  but  have  been  subjected  to  the 
action  of  violent  subterranean  forces,  which  have  bent,  twisted,  and 
elevated  the  older  masses,  long  previous  to  the  period  when,  the 
conditions  prevailed  which  gave  rise  to  these  newer  rocks  which  make 
up  the  headland  of  Hook.  Those  more  ancient  rocks  have  to  a  con- 
siderable extent  furnished  the  materials  out  of  which  a  portion  of  the 
Hook  promontory  was  constructed,  and  they  afford  evidence  that, 
after  the  twistings  and  elevations  referred  to,  a  portion  of  their  ar» 
formed  the  margins  of  the  sea  from  whence  resulted  the  rocky  masses 
which  more  immediately  support  the  Carboniferous  limestones  of  Hook 
Point.  The  western  side  of  Hook,  at  a  small  bay  near  the  village  of 
Templetown,  among  the  rocks  of  the  coast,  gives  us  an  insight  into 
the  physical  causes  which  were  the  prelude  to  those  conditions  from 
which  the  limestones,  rich  in  organic  remains,  emanated.  Here  we 
find  coarse  sandstones,  and  sometimes  there  are  what  are  known  to 
geologists  under  the  name  of  conglomerates,  consisting  of  rounded 
pebtiles  cemented  together  by  a  sandstone-base,  and  recording  in  their 
structure  the  &ct  of  their  having  been  originally  fragments  broken 
by  the  action  of  ancient  waves  from  previously  existing  rocky  coasts, 
and  afterwards  ground  upon  each  other,  each  one  rubbing  firoxn  its 
neighbour  its  angularity  and  asperities  in  the  same  manner  that  we 
find,  at  the  present  time,  the  sea-margins  of  even  rocky  coast  fringed 
by  an  outline  of  pebbly  beach,  the  result  of  the  force  and  abrading 
power  of  the  ever-restless  ocean. 

These  conditions  of  an  agitated  sea,  preceding  the  formation  of  the 
newer  and  overlying  rocks,  were  succeeded  by  features  of  a  more 
tranquil  nature,  with  respect  to  the  ancient  physical  geography  of 
this  portion  of  Ireland.  The  sandstones  became  gradually  less  coarse ; 
and  in  the  strata  which  are  intermediate  between  the  conglomerates 
below  and  the  limestones  above,  traces  of  organic  beings  begin  to  make 
their  appearance.  These  consist  of  fragments  of  land-plants,  having 
a  coaly  aspect,  and,  on  the  whole,  indistinct  as  to  their  characters. 
They  bear  about  them  sufficient  evidence  to  show  that  they  formerly 
flourished  on  the  surface  of  the  earth  as  the  stems  of  ferns ;  and 
from  their  nature  and  geological  position,  there  is  strong  reason  for 
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conclading  that  thej  are  the  relies  of  that  form  of  fern  which  is  so 
abundant  in  rocks  of  the  same  age  in  the  county  of  Kilkenny — the 
Cyclopteris  JSibemica  of  the  late  Professor  £.  Forbes, — a  fern  which  also 
makes  its  appearance  among  oontemporaneoos  strata  in  the  county  of 
Berwickshire,  at  Prestonhaugh,  near  Dunse,  associated  with  a  Fterick- 
thys — one  of  the  fossil  fish  so  well  detoribed  by  the  late  Hugh  Miller. 

In  Ireland,  however,  this  fern  has  no  such  companion  in  its  burial. 
In  Kilkenny  we,  however,  find  it  associated  with  a  bivalve-shell  (the 
Anodon  Juketn)  of  such  a  character  as  to  lead  to  the  inference  that  in 
some  localities  fresh-water  lakes  exerted  some  influence  in  the  produc- 
tion of  these  sandstones  antecedent  to  the  period  of  the  Carboniferous 
limestones. 

These  sandstones,  and  their  associated  conglomerates,  bear  about 
them  features  which  indicate  that  they  have  been  subjected  to  violent 
Ibrces  since  they  were  deposited,  and  even  subsequent  to  their  consoli- 
dation. These  are  very  beautifully  marked  by  the  phenomena  known 
to  geologists  under  the  name  of  jointing;  and  these  phenomena  are 
nowhere  better  exhibited  than  in  the  district  about  Hook  Point. 
These  joints  consist  of  divisional  planes,  which  in  this  locality  are  for 
the  most  part  perpendicular,  and  run  in  nearly  a  north  and  south 
direction.  These  planes  not  only  separate  the  masses  of  rock  into 
distinct  portions,  but  they  also  exhibit  themselves  in  the  form  of 
narrow  openings,  which  seem  to  have  resulted  either  from  a  rigid 
mass  breaking  itself  up  into  distinct  portions  in  consequence  of  great 
pressure,  or  from  each  separate  portion — included  between  two  joints 
— so  shrinking  as  to  leave  intervals  arranged  in  such  a  manner  that 
these  intervals  shall  be  nearly  constant  and  uniform  in  their  course. 
There  is  about  these  joints  which  intersect  the  conglomerates  a 
feature  of  great  interest ;  and  this  feature  is  not  confined  to  the 
country  about  Hook,  but  likewise  manifests  itself  in  many  other 
localities  where  we  have  jointed  conglomerates.  The  quartss-pebbles 
which  enter  largely  into  the  structure  of  these  conglomerates,  have 
been  cut  through  by  the  force  which  has  produced  these  joints  in  such 
a  manner  as  to  exhibit  regular  smooth  faces,  as  perfect  and  uniform 
as  the  ficMses  of  an  apple  when  cut  through  by  a  knife.  There  are  so 
many  features  in  connexion  with  jointing  in  general,  and  so  many 
phenomena  of  a  complex  character,  that  of  all  geological  problems, 
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jointing  is  about  the  most  difficult  to  render  a  oatisfiustozy  aooaunt  <£ 

or  to  find  a  solution  for.   PreBsure  and  shrinkage  are  the  two  causes  tc 

irhich  these  phenomena  have  been  attributed,  and  the  influence  of  the 

former  seems  to  have  been  that  by  means  of  which  we  can  beat  explaic 

the  features  manifested  by  this  portion  of  the  physical  geology  of  HooL 

{To  be  eoniiitued,) 


FOREIGN    CORRESPONDENCE. 
By  Dr.  T.  L.  Phipson  of  Paris. 

Recent  Earthquake  at  Lubon — Another  Earthquake  at  Biarritz — 
M.  Lefeunes  "  Lectures  on  the  Geology  of  France^* — -A  generalwUion, 
hy  Alexander  Von  Humboldt — A  word  by  Georges  Cuvier — Burning 
Coal-pits  ofCAveyron — Formation  of  Alum — Salt-basins  ofrH&rauH 
—  Waterfall  of  Gavamie — A  pa&na^e  from  the  "  Views  of  Nature^ 
— French  Kaolin — Death  and  Writings  of  Madame  Ida  Pfeijfer — 
Sidnnarine  Volcano  near  Leghorn — Supposed  vertebrate  remains  is 
the  Silurian  Strata, 

An  earthquake  took  place  at  a  quarter  past  seven  and  at  nine  in  the 
morning  of  the  1 1th  of  November  last,  in  Lisbon  and  some  of  the  pro- 
vincial towns  of  Portugal  The  first  shock,  which  some  accounts  divide 
into  two  distinct  ones,  lasted  fully  half  a  minute,  and  shook  every  house 
in  Lisbon ;  the  vibrations  of  the  soil  were  apparently  in  a  north-south 
direction.  This  is  said  to  have  been  the  most  violent  earthquake  ex- 
perienced in  Lisbon  since  the  great  one  of  1755,  and  very  little  more 
vibration  could  not  have  failed  to  produce  the  most  disastrous  couse- 
quences.  Many  chimneys  fell,  and  walls  were  thrown  down  or  cracked ; 
but  it  is  said  that  no  building  was  destroyed  completely,  although  one 
death  was  caused  by  the  falling  of  a  half-built  widl  at  Uie  tcole  Polj- 
techuique.  At  Villa  Franca  another  death  occurred,  and  at  Cintra  and 
Ma&a  a  good  deal  of  injury  was  done  to  the  houses.  But  of  all  the 
accounts  hitherto  received,  those  from  St.  Ubes,  about  eight  leagues 
from  Lisbon,  on  the  south  side  of  the  mouth  of  the  Tagus,  are  the  most 
distressing.  A  great  number  of  houses  were  thrown  down,  and  some 
of  the  inhabitants  were  buried  in  the  ruina 

This  earthquake  was  preceded  by  two  days  of  almost  incessant 
rain. 

M.  de  Moufort  has  addressed  a  letter  to  the  Abb^  Moigno,  editor 
of  Le  Cosmos,  describing  an  earthquake,  the  first  he  ever  witnessed, 
felt  at  Biarritz  on  the  29th  of  November  last : — At  about  one  o*clock 
in  the  afternoon,  a  dark  fog  floated  heavily  in  the  air,  giving  to  the 
horizon  an  unusual  tint  that  made  M.  de  Monfort  suppose  that  some- 
thing extraordinary  was  about  to  happen.     Indeed,  he  was  so  infla- 
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enced  by  the  existing  state  of  things  that  he  actually  spoke  of  earth- 
quakes to  some  persons  pi-esent.  His  head  felt  heavy  and  weary,  and 
he  quitted  his  office  quite  overcome.  A  R^umur  thermometer  marked 
fifteen  degrees  and  a  half.  The  sea  was  furious  and  of  a  grey  colour, 
and  M.  de  Monfort's  dog  had  hidden  himself  under  a  bed.  Two  sheep 
that  were  grazing  in  a  coitrt-yard  escaped  and  hid  themselves. 

It  was  ten  minutes  to  one  when,  standing  up  in  the  middle  of  his 
room,  he  felt  the  floor  moving,  and  perceived  the  objects  on  the  table 
in  motion  also.  He  was  immediately  aware  that  it  was  an  earthquake, 
and  saw  distinctly  the  oscillatory  motion  of  his  house,  by  comparing 
the  level  of  his  window-ledge  with  that  of  the  sea.  These  oscillations 
may  have  lasted  about  four  or  five  seconds,  and  took  place  very  regu- 
larly in  a  north-south  direction.  M.  de  Monfort  counted  three  of  them. 
The  direction  of  these  oscillations  was  observed  likewise  by  all  of  whom 
he  inquired  concerning  them.  It  was  moreover  indicated  by  objects 
hanging  from  the  ceilings  of  the  dining-room  and  kitchen  ;  they  con- 
tinued to  oscillate  five  minutes  or  more  after  the  phenomenon  had 
ceased.  An  hour  afterwards  the  dark  fog  had  disappeared,  and  the 
8un*s  rays  darted  down  with  all  the  fierce  heat  of  an  August  day, 
although  the  thermometer  had  not  varied.  A  storm-cloud  then  dark- 
ened the  heavens ;  its  electricity  was  dissipated  by  a  few  lightning 
flashes  and  a  little  thunder.  M.  de  Monfort  did  not  learn  that  this 
earthquake  was  accompanied  by  any  damage  to  habitations. 

The  detail  of  this  account  renders  it  very  interestiug.  The  Abb6 
Moigno  adds  to  this  letter,  from  the  accouuts  given  by  various  French 
papers,  that  the  phenomena  observed  by  M.  de  Monfort  at  Biarritz  had 
also  been  remarked  at  Bayonne,  Anglez,  and  Saint-Palais  : — ''In  several 
other  places  doors  wei-e  slammed,  persons  were  knocked  down,  a  shep- 
herd saw  the  animals  in  his  flock  lifted  up ;  the  fruit  of  the  cypress 
tree  moved  on  the  ground  as  if  agitated  by  a  violent  wind.  At  a  place 
called  Saint-Jean-Pied-de-Port  some  tiles  were  detached  from  a  roof,  a 
chimney  fell,  strong  beams  were  heard  to  crack  with  much  noise,  f\ir- 
uiture  and  clocks  were  put  into  violent  motion.  The  oscillations  of 
the  ground  seemed  to  be  accompanied  by  a  deafening  noise ;  people 
walking  stumbled  as  if  the  ground  was  taken  suddenly  from  under 
their  feet." 

A  small  work  has  just  appeared  in  France,  entitled  *^ Lectures  9ur  la 
Geologk  de  la  France^  together  with  another,  taken  from  the  first, 
entitled  ^^ hectares  mr  les  Fffr^nies*'  The  author,  M.  Lejeune,  has 
published  the  first  of  these  with  a  view  of  popularizing  the  study  of 
Geology  in  his  native  country.  It  is  composed  of  a  series  of  lectures 
delivered  by  him  to  a  Liteiury  Society  (now  no  longer  existing),  and 
he  has  found  it  necessary  every  now  and  then  to  pass  beyond  the 
limits  of  the  country  in  which  he  is  more  particularly  interested,  in 
order  to  render  his  lectures  more  interesting  and  agreeable.  The 
other  volume  is  a  brodiure  treating  only  of  the  Pyrenees ;  it  is  ex- 
tracted from  the  former  work,  and  is  destined  for  the  use  or  amuse- 
ment of  the  numerous  strangers  who  visit  these  remarkable  mountains. 

VOL.  II.  i> 
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Id  |)ub1i8hiiig  his  Lectures  on  the  Geology  of  France^  M.  Lejeuue  does 
not  pretend  to  have  produced  a  book  from  his  personal  investigailou£» 
but  a  work  eompiled  from  the  best  authorities,  in  which,  however,  lh« 
author  has  been  able  to  add,  here  and  there,  details  of  his  own. 

It  is  now  establislied  beyond  a  doubt,  that  it  is  impossible  to  have 
even  a  mediocre  knowledge  of  any  country,  without  being  to  a  oertaiu 
eitent'a  geologist.  It  is  many  years  since  Alexander  von  Humboldt, 
in  some  of  his  admirable  writings,  made  us  fanuliar  with  the  fact,  that» 
throughout  Nature,  rocks  alone  show  themselves  identical  in  each 
hemisphere,  in  every  latitude.  Passing  from  one  climate  to  another, 
we  see,  for  instance,  birch-trees,  oaks,  and  maples,  give  place  to  palm- 
trees,  opuntias,  and  bamboos;  deer,  rabbits,  and  wolves,  to  camels, 
lions,  elephants,  &a ;  whilst  gp'anite  is  granite  in  every  clime  ;  amphi- 
bole,  porphyry,  and  basalt  are  found  to  be  identical  from  one  pole  to 
the  other ;  sand,  day,  and  limestone  are  everywhere  similar. 

Georges  Cuvier,  however,  said  one  day,  and  with  much  truth,  tluit 
every  mineral  has  its  use,  and  upon  its  greater  or  less  abundance  in 
sueh  or  such  a  place,  or  up<)n  the  greater  or  less  facility  with  which  it 
can  be  extracted,  often  depends  the  prosperity  of  a  nation,  its  progress 
in  civilization,  and  the  whole  detail  of  its  manners  and  customs.  This 
is  certainly  saying  enough  of  the  importance  of  Geology  and  Mine- 
ralogy; and  we  perceive  that  these  beautiful  sciences,  so  intimately 
connected  with  Chemistry  and  Physios,  attract  more  and  more  each 
day  the  attention  of  the  admirers  of  Nature. 

But  to  return  to  M.  Lejeuue.  His  book  is  not  divided  into  very 
characteristic  sections,  except  that  he  passes  in  succession  from  one 
geological  vuumf  of  France  to  another.  It  is  rather  a  series  of 
chapters,  written  simply  and  dearly,  each  of  which  constitutes  an 
interesting  excursion  into  aome  French  province,  or  into  some  neigh- 
bouring country.     We  will  analyse  a  few  passages  : — 

In  speaking  of  1* Aveyron,  our  author  relates  that  this  part  of  France, 
bordering  on  the  volcanic  formations  of  Auvei*gne,  presents  to  ua,  not 
ancient  volcanos  which  once  upon  a  time  vomited  floods  of  lava,  but 
hills  of  Coal-formation,  where,  some  centuries  ago,  damp  air  and  spring- 
water  occasioned  the  phenomenon  of  spontaneous  combustion,  whidi 
continues  to  the  present  day.  This  combustion,  kept  up  by  the 
chemical  change  going  on  in  the  decomposition  of  iron-pyritea,  the 
formation  of  sulphate  of  iron,  sulphate  of  alumina,  ^.  '^  produces 
crystals  of  alum  in  such  quantity  as  would  supply  with  this  substance 
the  entire  wants  of  French  industry."*  The  conflagration  going  on  in 
these  Coal-beds  is  hardly  perceptible  in  the  day-time;  but  in  the  dark- 
ness of  night  one  sees  many  little  craters  throwing  up  vdumes  of 
vapour,  the  production  of  which  is  maintained  by  the  water  that 
constantly  filters  through  the  soil  The  people  living  near  one  of  these 
hills,  hoping  to  extinguish  the  combustion,  directed  to  the  place  ail 
the  little  rivulets  of  the  neighbourhood ;  but,  instead  of  produdng  tbe 

•  The  alum  thus  produced  is  no  doubt  iron-alum,  i.e.  sulphate  of  iron  and 
alumma,— T.  L.  P. 
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desired  efiect,  the  wlLter  of  the  sti'eams  augmented  its  intesunty  to  mioh 
a  degree,  that  every  one  feared  an  explosion  would  have  taken  plaoe. 

A  little  farther  on,  we  have  a  deBcriptioa  of  the  SaHnes  de  VHenwU, 
or  Salt-basius  of  H^rault.  They  are  large  quadrangular  basins,  in 
depth  a  few  inehes  below  the  level  of  the  sea,  and  surrounded  by  bsnks 
to  retain  the  sea-water.  The  latter  euta*8  at  high  tide^  by  an  opening 
which  is  then  immediately  closed,  and  a  little  tesh  water  is  added 
from  the  neighbouring  springs.  By  evaporation,  the  salt  is  deposited 
in  thin  crusts,  and,  as  fiut  as  these  form,  new  supplies  of  salt  water  ajre 
allowed  to  enter.  When  a  layer  of  salt  some  27  or  33  oentimiltres  in 
thickneBB  has  been  obtained,  it  is  taken  out  and  piled  up  into  triangular 
heaps,  which  are  covered  with  grass,  rushes,  &c.  and  allowed  to  dry, 
whilst  awaiting  exportation. 

The  following  is  given  by  M.  Lejeune  concerning  the  fisUls  of  Ga- 
vamie  : — ''  In  the  Hautes  Pyr^uto,  the  cascade  of  Gavamie  is  fed  by 
the  perpetual  snows  which  cover  the  summit  of  a  circular  wall  of  rock, 
having  a  vertical  height  of  389  metres.  This  circle  is  so  vast,  and  the 
purity  of  the  air  in  mountainous  districts  is  so  adverse  to  the  just 
appreciation  of  distances,  that  being  placed  one  day  near  the  falls,  I 
perceived  something  on  the  opposite  side  of  the  semicircle  of  rooky 
wall,  that  appeared  to  be  a  fly  about  to  crawl  over. .  .  .  This  fly  turned 
out  to  be  a  smuggler  on  his  way  to  the  hrkike  de  Eoland,^* — Here  is 
Bomething  similar  in  the  diarming  Viewi  </  Nainrt  of  Baron  Yon 
Humboldt : — ^'  The  transparency  of  mountain  air  is  so  great  near  the 
equator,  that,  in  the  province  of  Quito,  I  was  able  to  distinguish  witbr 
out  the  aid  of  a  telescope  the  white  cloak  (poncho)  of  a  genUemaa  at  a 
horisontal  distance  of  84,132  faet. ...  It  was  my  friend,  M.  Boi^>land, 
who  had  just  left  the  charming  villa  of  the  li^trquis  de  Solvajegre, 
and  was  walking  along  the  dark-coloured  sides  of  the  volcano  of 
Pichincha.*' 

The  decomposition  of  certain  varieties  of  Granite,  and  above  all  of 
Pegmatite  in  the  central  mountains  of  France,  has  produced  many 
di^rent  qualities  of  Kaolin^  so  extensively  used  in  the  manu&ctura 
of  porcelain.  M.  Lejeune  infonns  us  that  the  white  Kaolin  of  Saint- 
Yrieux,  near  Limoges,  notwithstanding  the  great  variety  of  rocks 
accumulated  as  it  were  in  this  district,  is  extremely  pure.  It  is  found 
to  extend  in  a  bed  many  kilomdtres  long,  and  sometimes  is  seen 
penetrating  the  rocks,  like  lodes  or  veins,  attaining  here  and  there 
twenty  metres  in  thickness.  This  bed  of  Kaolin  has  supplied  the^ 
porcelain^manufactory  of  Sdvres  since  the  year  1760,  and  not  only 
furnishes  the  best  material  to  all  the  chintrmanufaetories  of  Paris^  but 
is  even  sent  out  to  the  United  States  of  America 

In  passing  near  the  town  of  Limoges,  our  author  has  evidently 
forgotten  to  pick  np  a  specimen  of  the  oommon  variety  of  Emerald 
which  serves  to  pave  the  coaoh-road  from  that  town  in  the  direction 
of  Paris.  We  will  terminate  here  what  we  had  to  say  of  his  bopk. 
It  is  written  in  a  lively  style,  and  is  one  wliieh  will  contribute  to 
inspire  a  taste  for  Geology,  at  the  same  time  giving  its  readers  a  desire 
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to  consult  works  of  a  higher  order ;  and,  if  we  miatake  not,  such  has 
been  the  author's  intention. 

We  are  grieved  to  learn  the  death  of  the  celebrated  traveller, 
Madame  Ida  Pfeiffer,  who  has  been  known  for  some  time  to  our  English 
readers  by  her  "  Viiit  to  Iceland,"  "  The  Scandinavian  North,**  «  TrxtveU 
in  the  Holy  Land,  Egypt  and  Italy ^  or  perhaps  better  still  by  "  A 
Woman^s  Journey  round  the  World,  and  "  A  WomarCe  Second  Journey 
round  the  World.**     The  writings  of  the  late  Madame  Ida  Pfeiffer  are 
more  adapted  for  the  general  reader  than  the  scientific  world.     She 
appears  to  have  travelled  from  pure  curiosity  to  see  the  diflforent  places 
she  has  visited,  and  her  works  are  naturally  of  a  very  interesting 
character.     It  is  rarely  that  she  speaks  of  the  geological  formations 
of  the  numerous  spots  on  which  her  feet  have  trod,  though  in  her 
*<  Vitii  to  Iceland^  for  instance,  she  speaks  of  what  she  saw  at   the 
Geysers,  without,  however,  bringring  away  any  new  scientific  fisct 
Here  is  a  passage  from  her  work  entitled  *'  A  Woman* i  Journey  round 
the  World,**  which  is  not  uninteresting  in  a  mineralogical  sense,  and 
which  will  perhaps  give  an  idea  of  her  style  of  writing.     Speaking 
of   the  environs  of    Valparaiso,   she  says : — "  Persons  discovering 
mines  are  highly  favoured,  and  have  full  right  of  property  to  their 
discovery,  being  obliged  only  to  notify  the  same  to  the  government 
This  license  is  pushed  to  such  an  extent,  that  if,  for  instance,  a  person 
can  advance  any  plausible  grounds  for  asserting  that  he  has  found  a 
mine  under  a  church,  or  a  house,  &c.  he  is  at  liberty  to  have  either 
pulled   down  provided  he  is  rich  enough  to  pay  for  the  damage 
About  fifteen  yeans  ago  a  donkey-driver  accidentally  hit  upon  a  pro- 
ductive silver-mina     He  was  driving  several  asses  over  the  mountain 
when  one  of  them  ran  away.     He  seized  a  stone  and  was  about  to 
throw  it  after  the  animal,  but  stumbled  and  fell  to  the  ground,  while 
the  stone  escaped  from  his  grasp  and  rolled  away.     Rising  in  a  great 
passion,  he  snatched  up  a  second  stone,  and  had  stretched  his  arm  to 
throw  it,  when  he  was  surprised  by  its  enormous  weight     He  looked 
at  it  more  closely,  and  perceived  that  it  was  streaked  with  veins  of  pure 
silver.     He  preserved  the  stone  as  a  treasure,  marked  the  spot,  drove 
his  asses  home,  and  then  communicated  his  discovery  to  one  of  his 
friends  who  was  a  miner.  ...  In  a  few  years  both  were  rich  men.** 

But,  to  return  to  Geology. — At  Leghorn,  recently,  a  thick  smoke  was 
perceived  to  arise  from  the  water  in  the  new  port»  and  it  was  feared 
that  a  vessel  was  on  fire;  it  turned  out,  however,  that  it  was  occasioned 
by  a  submarine  volcano,  and  the  authorities  deemed  it  advisable  to 
remove  at  once  the  gunpowder  magazine  to  a  distance.  We  hope  to 
receive  more  news  of  this  by  and  by. 

In  one  of  the  recent  meetings  of  the  Academy  of  Sciences,  at  Paris, 
M.  Marie  Renault  called  attention  to  what  he  supposed  to  be  the 
remains  of  some  vertebrate  animals  from  the  Silurian  schists  of 
St.  Leonhard  in  Brittany.  M.  de  Yemeuil,  having  subsequently 
visited  the  locality,  has  obtained  several  of  these  fossils,  called  "  eels  ** 
by  the  quarrymen,  and  finds  that  they  are  merely  pyritous  casta  of 
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fucoidal  bodies.  On  this  visit  he  discovered  that  these  Silurian  slaty 
schists  are  underlaid  bj  a  Lingula-bearing  sandstone,  of  probably  the 
same  age  as  the  Potsdam  sandstone  of  North  Ameriea,  and  the 
Lingula-flags  of  Wales. 


NOTES  AND  QUERIES, 


Communications  fbom  Colohists. — '*  In  a  communitv  so  small,  so  occupied 
with  business,  and  in  general  so  destitute  of  all  taste  for  science,  as  a  colonial 
town,  where  there  are  no  men  who  combine  the  leisure  and  means  with  the 
inclination  to  foster  scientific  inquiries,  it  is  all  uphill  work  to  the  amateur  in 
science.  He  has  no  one  to  sympathize  with  and  assist  him  in  his  difficulties,  nor 
to  share  his  trium{>h  in  success ;  while,  if  engaged  in  professional  duties,  the 
public  regard  the  time  spent  in  his  scientific  piursuits  as  worse  than  wasted  I 
nave  always  observed  the  public  are  more  tolerant  of  cards  or  billiards  than  of 
Qeology  or  Botany.  The  appreciation  of  our  labours  at  home  is  the  only  rewanl 
we  can  look  forward  to.  The  colonial  public  is  profoundly  ignorant  of  and 
indifferent  to  science:  I  wish  much  that  some  means  could  be  devised  by  which 
such  questions  as  those  we  wish  to  submit  to  special  Geologists,  could  be  answered 
by  enunent  men,  without  directly  troubling  them  with  letters,  which  I  am  quite 
sensible  must  be  a  great  and  unjustifiable  tax  on  their  valuable  time.  Many 
difficulties  beset  the  early  progress  of  the  colonial  Geologist  in  his  science,  whicn 
he  has  no  means  of  gettmg  over  but  by  referring  to  Europe  ;  and  he  is  often  too 
straitened  in  means  to  afford  to  pay  for  an  analysis.  Some  years  ago,  a  lengtiiy 
dispute,  as  to  whether  a  given  rock  was  igneous  or  aaueous,  was  terminated  by 
sending  home  a  specimen  of  it,  which  was  pronounced  to  be  oxide  of  iron  and 
quartz.  In  this  case,  certainly,  the  disputants  ought  to  have  settled  their  argu- 
ment by  an  appeal  to  the  blowpipe ;  but  there  are  many  cases  in  which  the 
authority  of  emment  gentlemen  of  the  scientific  Societies  at  home  would  clear  up 
difficulties,  and  encourage  to  fiuther  exertions.  As  I  said  before,  men  at  home 
work  with  hope  that  their  labours  will  lead  to  distinction  ;  here  we  have  none  to 
appreciate  our  researches.  Now,  apropos  of  the  trouble,  on  the  one  hand,  to 
eminent  men  of  science,  of  questions  on  Geology  and  Mineralogy,  and  on  the 
other  desirableness  of  smoothing  difficulties  to  tyros  in  science,  by  appeal  to 
authorities  at  home,  I  should  be  glad  to  know  if  there  be  any  way  of  askmg  these 
questions  without  unnecessary  trouble  and  inconvenience  to  those  whose  time  is  of 
so  much  value  to  themselves  and  to  the  scientific  world  in  general.  If  not,  and 
if  any  plan  could  be  devised  for  instituting  a  corresponding  secretary  through 
whom  information  could  be  obtsdned,  I  am  sure  there  must  be  many  who,  m 
common  with  myself,  would  be  most  happy  to  contribute  towards  the  expenses 
attending  such  an  institution.  I  fear  such  a  suggestion  may  appear  presump- 
tuous from  so  obscure  a  collector  as  myself;  but  I  nave  so  long  wished  to  hear  of 
fossils,  &&,  I  have  sent  home  (some  ten  years  at  leasts  and  the  information  could, 
perhaps,  have  been  given  so  easily  by  some  members  oi  the  Geological  or  other  such 
Society,  that  I  have  oftra  wished  for  some  such  means  of  asking  a  question  or  two. 
One  forgets  and  loses  interest  in  specimens  after  lapse  of  years. — Ah  Antipodean 
Colonist." — It  is  with  sincere  pleasure  that  we  put  our  pages  at  the  disposal  of 
our  countrymen  in  fjiur  distant  lands :  and  the  attention  which  we  have  already  offered 
to  give,  and,  in  verv  numerous  cases  have  given,  to  the  specimens  forwarded  to  us 
from  our  correspondents  in  the  British  Isles,  we  will,  with  eaual  readiness,  extend 
to  those  forwarded  us  from  any  region,  however  remote,  which  the  adventurous 
traveller  or  geologist  mi^t  chuice  to  visit  or  to  reside  iiL  We  think,  moreover 
that  this  magazine  would  prove  a  valuable  source  for  obtaining  such  knowledge  and 
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infoimtttion  tt  our  colonial  oorrespondent  desires,  thn)Ujffh  tiie  fiicility  irith  win-,  ft 
questions  could  thus  be  brought  before  hundreds  of  reaaeis,  and  a  greater  amoo^.t 
of  instruction  would,  by  these  means,  be  received  than  in  ordinary  course  oouM  U 
expected  from  any  specially  appointed  secretaiy  or  other  officer.  At  all  emetits,  ws 
lay  ourselves  open  for  receipt  of  foreign  or  colonial  communications,  and  for  tiM 
examination  and  notice  of  such  foreign  and  colonial  fossils  and  spedmena  of  ro^s 
and  minenUs,  &c.,  as  may  be  transmitted  to  us  cairiace-free,  holding  such  speci- 
mens at  the  direction  of  the  proprietors,  or  disposing  of  the  same  in  any  inexpen- 
Bive  manner. 

Pbotest  against  thx  use  of  Initials  bt  Gorrespondeittb. — ''  I  eagerh 
look  for  the  Xjxolooist  as  the  first  of  each  month  comes  round ;  and  I  heartily 
wish  it  success.  To  me,  however,  snd  I  doubt  not  to  more  of  your  readers,  the 
interest  and  usefulness  of  the  work  is  lessened  by  the  number  of^^  minor  oommmii- 
cations  which  appear  under  anonymous  signature.  Periodicals  of  this  class  effect 
one  most  important  purpose — that  of  making  known  the  '  whereabouts '  of  local 
workers  in  Geology,  and  thereby  enabling  persons  to  come  into  mutual  ooznmum- 
cation  who  might  otherwise  never  have  heard  of  one  another.  But  the  system  uf 
initia^imuUwre  shuts  the  door  against  all  this.  To  take  a  case  in  point ; — one  uf 
your  early  numbers  contains  a  communication  from  a  Correspondent  at  Harwich, 
writixur  for  some  local  information,  but  having  appended  to  it  simply  his  initjfJg. 
Now,  1  am  particularly  interested  m  the  Geolo^  of  Harwich,  ana  most  anxious 
for  conespondents  in  that  district  Had  the  wnter  in  this  case  g^ven  his  name, 
I  dare  say  I  could  have  been  of  service  to  him,  and  most  likely  he  in  return  might 
have  helped  me.  When  I  became,  in  1837,  proprietor  of  Mr.  Loudon's  weQ 
known  Magazine  of  Natural  History,  I  found  no  difhculty  in  abolishing  the  initbl 
system,  except  in  certain  cases  ;  for  every  now  and  then  there  may  be  reasonable 
flToundiB  for  writing  in^og.  Of  the  inconvenience  which  ids^  result  fit>ni  it, 
tne  case  of  your  Bristol  correspondent,  Mr.  Higgins,  who  o^red  to  exchange 
inferior  Oolite  FossiLi,  is  a  notable  examplei  Edward  Charlesworth,  York.**— 
While  we  agree  with  Mr.  Charlesworth  as  to  the  desirableness  of  correspondents 
writing  under  their  proper  names,  we  also  think  it  would  not  be  right  of  us  to 
insist  upon  this  jpoint  Many  of  the  questions  in  our  *' Notes  and  Queries" 
department  are  without  doubt  very  modestly  asked,  and  yet,  while  they  are  really 
highly  useful  to  other  students  and  beginners  in  the  science,  they  are  not  uneom- 
monlv  of  such  a  simple  character  that  many  who  ask  them  woulcL  be  unwilling  to 
put  them  publicly  in  their  own  names.  To  our  principal  articles  the  names  of  the 
writers  are  always  put,  unless  we  are  expressly  enjoined  not  to  print  them.  We  think, 
however,  that  our  correspondents  shoiud  enclose  their  cards  with  these  anonymous 
oommunications,  that  we  might  individually,  in  our  capaci^  of  Editor,  be  ^tabled, 
with  the  concurrence  of  the  respective  parties,  to  plaoe  tnem  in  commiinicalioQ 
with  each  other  where  desirable.  It  seems  to  us,  mweover,  that  when  geoli^te, 
as  in  Mr.  Charlesworth's  case,  desire  further  communication  with  anjr  partiailar 
correspondent  writing  anonymously,  or  under  an  initid,  they  might  intimate  thdr 
wishes  in  another  number  of  this  Magazine,  or  offer  certain  servic^as  was  so 
kindly  done  by  Mr.  Sanders  of  Bristol,  in  reply  to  W.  S.  ( VoL  I.  tx  161).  we  desire  to 
make  this  journal  as  useftd  as  possible  ;  but  the  number  of  communications  we 
receive,  of  an  anonymoua  character,  evidently  attests  the  existence  of  a  feeling  <^ 
a  very  general  character.  In  respect  to  the  "Notes*'  themselves,  we  concur  to  the 
fullest  extent  in  the  real  advantage  of  the  author's  name  being  attached ;  Uie 
£sct  of  a  note  \mag  printed  at  all  in  this  journal  suffices  to  acknowledge  ita  woitii, 
and  the  suppression  of  the  name  of  the  person  responsible  for  the  fiict  stated  is  not 
just  to  Science. 

PuTsioAL  Gboloot  OF  Wbardale.— "  Bear  Sir,~I  am  living  on  the  Car- 
boniferous Formation,  in  a  narrow  valley  cut  down  from  the  Millstone^t  to  the 
Basalt,  the  depth  of  the  valley  being  several  hundred  feet ;  and,  as  I  am  a  most 
ardent  admirer  of  Geology — in  which  science,  however,  I  am  only  a  tyro —  I  hate 
been  led  away  often  into  a  train  of  speculations  seeking  for  a  solution  as  to  the 
character  of  the  forces  that  excavated  this  channel  I  soon  perceived  that  water 
was  the  only  ug&at ;  but  how  was  it  employed  ?  Was  it  by  the  present  stream, 
by  oceanic  cuirents  during  submersion^  or  by  the  abrasion  oi  waves  when  the  sea 
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stood  at  a  higher  level  than  at  present,  or  by  aU  these  a^des  at  difiereut  epochs 
collectively  f  It  appears  pretty  evident  that  this  locaht^  was  submerged  during 
the  Glacial  Epoch,  as  I  find  in  several  places  a  great  thicRness  of  blue  clay,  inter- 
mixed with  smooth,  water-worn,  and  striated  boulders.  The  river,  which  runs  in 
a  south-easterly  direction,  would  be  un&vourable  for  the  deposition  of  sediment 
during  the  dnft-period ;  and  such  I  find  to  be  the  case ;  m  fact,  the  currents 
cominf  from  the  north  would  tend  to  wear  the  channel  deeper ;  whereas,  in  the 
case  of  the  rivulets  that  nm  into  the  river  at  right  angles  to  its  course,  there  is  a 
laige  deposit  of  clay  and  bouklers  on  their  north  or  tfteUered  tides.  I  also  send  you 
some  specimens  broken  from  a  block  of  Scotch  Granite,  as  I  suppose  it  to  be,  which 
I  picked  up  in  this  district  The  boulder  weighs  several  pounds,  and,  if  I  am 
OOTred^  mn&t  have  hem  floated  hither  on  an  ice-raft  from  Scotland,  when  our  fine 
romantic  dale  was  covered  with  water !  We  have  no  Granite  like  this  in  the  north 
of  England  that  I  know  of ;  Shap  Fell  Granite  bemg  of  a  very  different  kiiMcL 
8ucb  are  mv  opinions ;  and  such  are  my  queries  ;  I  now  ask  your  assistance  and 
advica  I  think  vour  answers  to  the  above  would  much  interest  many  readers  of 
the  Gbolooist  beside  myself.— Dear  Sir,  yours  truly,  J.  Elliott.— Weardale. 
Durham.*' — Our  correspondent's  inquiries  are  legitmiate  and  well  directed  ;  and 
we  hope  that  some  day  everybody  will  be  sufficientlv  enlightened  to  trouble  them- 
selves with  similar  questions  as  to  the  physical  features  of  the  loodities  where 
they  Uve,  and  in  time  sufficiently  conversant  with  the  principles  of  Geology  from 
their  veiy  school-days,  to  ireoQgnize  the  chief  reasons  fopthe  contours  and  structure 
of  the  hills  and  valleys  around  them.  The  valleys  have  usiudly  originated  in 
cracks  or  fiuilts  in  the  strata,  consequent  on  some  more  or  less  extensive  general 
crust-movement  of  the  area  when  beneath  the  sea.  As  the  ground  rose,  the 
action  of  the  waves  of  the  advancing  shore-line  widened  the  fissure,  sometimes 
sweeping  away  the  debris,  and  sometimes  leaving  it  as  gravel  and  aand;  and 
made  it  a  creek,  estuary,  or  bay— with  perhaps  an  extensive  system  of  minor 
fissures  forming  drainage-vaUeys  leading  mto  it  Subsequentlv,  whcsi  the  land 
was  at  a  still  hij^her  level,  the  streams  and  rivers  foUowea  this  hollow,  excavating 
channels  in  tb6  higher  parts  of  the  valleys,  but  filling  up  the  lower  parts  with  new 
gravel,  sand,  and  silt  The  rain  and  other  atmospheric  agents  have  also  ceasel^y 
woriced  to  modify  the  sides  of  the  valleya  The  application  of  this  theory  of  the 
formation  and  modification  of  valleys  to  individual  instances  must  be  Idt  to  local 
experienca  Doubtless  our  correspondent  is  oonect  as  to  the  ice-carriage  of  the 
granitic  boulder  (a  Grsmite  with  black  mica). 

Thb  Gsologibts'  Asbociatioit. — There  has  been  felt,  for  some  time,  much 
need  of  a  common  means  of  intercommunication  among,  those  who,  whUe  not 
devoting  their  lives  to  the  pursuit,  ^et  take  an  active  interest  in  the  fiicts  and 
teachings  of  Geology.  The  "  Geological  Society"  is  too  far  advanced  in  the  strict 
coune  of  scientific  method  and  treatment  to  be  found  available  by  the  increasing 
numbers  of  those  who  desire  modestly  to  seek  mutual  help  as  learners,  but  shrink 
from  the  assumption  of  ranking  themselves  among  the  illustrious  professors  and 
masters  in  the  science.  To  meet  this  want,  a  number  of  gentlemen  nave  organized 
themselves  into  a  OeologiMa*  Associciion,  having  for  its  special  purpose  the  pro- 
viding those  means  of  intercommunication  and  mutual  help.  It  is  proposed  to 
hold  regular  meetings ;  to  form  a  museum  of  typical  specimens ;  to  afford  facilities 
for  the  collection  and  exchange  of  specimens,  and  for  rectiMng  doubtf^y  named 
ones ;  to  communicate  information  as  to  the  best  methods  of  search,  localities, 
&C.  which  the  experience  of  members  may  enable  them  to  interchange ;  and,  in 

Seneral,  to  enable  the  mctioal  student  in  Geology  to  find  a  oongenial  place  where 
oubts  may  be  stated  and  experience  exchanged,— and  so  ^e  pursuit  of  this 
interesting  and  invaluable  branch  of  inquiry  be  made  at  onoe  pleasanter,  and  fireed 
from  some  of  the  difficulties  which  now  attend  the  pursuit  of  it  both  by  individuals 
and  localized  institutions.  The  Association  will  embrace  members  both  in  town 
and  country ;  its  objects  and  usefulness  bein^  equally  available  bjr  those  in  eith^. 
with  the  exception,  in  the  hitter  case,  of  tne  general  opportunities  of  personal 
attendance  at  the  meetings.  The  subscriptions  have  been  fixed  purposely,  and 
with  deliberate  consideration,  at  a  rate  which  will  exclude  none  from  the  benefits 
it  can  give.   The  subscription  for  town  members  is  ten  shiUinff$  a-year ;  for  country 
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memben,  five  $kilUnat  arjmt.  All  membere  will  be  eotitled  to  oopieB  of  whatover 
printed  minutes  of  toe  proceedings  of  the  Association  are  issued.  The  first  meet- 
ing of  the  Association  for  business,  will  be  held  on  an  early  day  in  Jaauaiy,  wfaidi 
wul  be  duly  announced  to  subscribers,  and  when  an  inaugural  address  will  U 
delivered  by  the  Chairman. 

Chalk  Spovqes  or  Yorkshire.—'*  Sir,— I  think  a  paper,  accoiDpaiued  hr 
sketches,  of  the  sponges  from  the  chalk  of  Flamborough  Head,  would  be  very  accent* 
able  to  many  of  your  readers^  I  do  not  find  them  described  in  any  of  the  popolar 
books,  althoiigh  probably  they  are  to  be  found  figured  in  some  of  the  worka  en 
Yorkshire.— Yours,  &c.,  X.  Y." 

Maxmaliav  Remains  near  Wells.—"  Sir.— Seeing  in  one  of  your  ma^- 
zines  of  this  year  a  request  that  Geologists  would  fiimisn  you  with  tbe  loealities 
where  the  remains  of  mammals  have  been  observed  in  the  provinces,  I  beg  to 
inform  your  readers  that  I  found  several  teeth  of  Rhinoceros  and  of  Elephaota  on 
the  side  of  the  Mendip  Hills,  about  two  miles  fiiom  the  dty  of  Wells,  and  ckme  to 
the  celebrated  Wokey  Hole  cavern ;  they  were  about  fifteen  feet  below  the  surftce, 
in  a  conglomerate  resting  on  the  dolomite  limestone — Yours,  &&,  Fka^cis 
Drake,  Leicester." 

Manner  of  cutting  Films  of  Selenite. — (See  Vol.  I. p.  444.)—"  Qood.  Uu^ 
crystals  of  selenite  can  be  split  into  laminae  of  uniform  thickness  with  a  penknife : 
but  much  care  is  required,  and  many  fiulures  occur.  This  is  the  method  I  hav« 
always  employed  for  my  own  purposes,  with  sufficient  success. — H.  C.  Sohbt." 

Mine RAL-Y bins. — (see  Vol  I.  p.  450.) — "  If  a  portion  of  limestone  be  placed  in 
the  solution  of  any  salt  of  the  peroxide  of  iron,  or  a  salt  of  the  protoxide  exposed 
to  the  air,  a  deposit  of  the  peroxide  of  iron  is  lormed  on  the  limestone.  No  such 
effect  is  prodii(^  by  a  fragment  of  sandstone  ;  and,  in  some  cases,  at  all  evoits, 
this  will,  I  think,  expbun  what  your  correspondent  refers  ta — H.  C.  Sorbt.** 

Mineral-Veins  in  Limestones  and  Sandstones.— "Dear  Sir,— In  reply  to 
the  very  candid  request  of  jour  correspondent,  I  beg  to  say,  that  the  examples 
which  nave  led  me  to  arrive  at  the  conclusion  that  mineral-veins,  in  general, 
contain  more  iron  m  limestone  than  in  siliceous  strata,  are  those  afforded  in  the 
lead-mining  district  of  the  north  of  England  ;  more  particularly  in  that  part  of  it 
comprising  Alston  Moor.  Allandale,  and  Weardale.  The  lead-bearing  strata  in 
these  localities  are  of  tne  mountain-limestone  series,  and  consist  of  altematax^ 
members  of  calcareous,  siliceous,  and  argillaceous  characters.  Interstrafcified  wiS 
these  beds  is  one  of  basalt,  locally  called  the  great  whin-sill,  and  of  conaideraUe 
thickness,  amounting  in  some  places  to  30  or  40  fathoms,  or  even  more.  Higher 
up  in  the  series  is  another  of  the  same  nature,  which  may  be  observed  in  the  Wear 
V  alley  between  Stanhope  and  Eas^ate,  but  this  seems  to  be  of  very  limited  extent 
The  great  whin-sill  lies  at  a  considerable  depth  below  the  surmoe  in  Weardale, 
nevertheless,  it  has  been  sunk  through  at  Pasture  Grove  mine,  where  a  very 
productive  vein  is  being  worked.  It  has  also  been  penetrated  at  Slit  mine,  near 
Westgate.  The  workings  of  these  two  mines  above  and  below  the  wateiKlnunaee 
lay  open  a  very  considerable  thickness  of  strata.  Owing  to  the  rise  of  the  beds  m 
a  westerly  direction,  the  same  sills  which  have  to  be  sunk  into  in  Weardale  are 
accessible  by  adits  at  Alston  Moor.  The  thickness  of  strata  from  the  upper 
surface  of  the  great  whin-sill  to  the  top  of  the  lead-measures  is  about  180  &thoma 
In  this  space  are  included  10  beds  of  limestone,  27  of  sandstone,  29  of  plate,  3  of 
an  aigillo-sUiceous  nature,  and  5  of  sulphureous  coal :  the  aggregate  thickness  of 
each  set  being  as  follows,  namely,  limestone  179  ft,  sandstone  345  ft,  plate  414  ft, 
aigilloHsiliceous  beds  147  ft,  and  coal  5  ft  Although  these  strata  do  not  maintain 
a  perfect  uniformity  of  thickness  throughout,  yet,  the  above  may  be  taken  as 
approximating  to  accuracy  sufficiently  for  the  present  purpose.  The  limestones  and 
sandstones  are  the  chief  metalliferous  strata,  and,  in  the  above  section,  the  thick- 
ness of  the  former  to  that  of  the  latter  is  as  1  to  1 91,  without  including  the  sili- 
ceous in  the  aigillo-silioeous  beds.  The  argiUaceous  strata  are  seldom  productive 
of  lead-ore,  except  in  some  vems  which  carry  a  rider,  or  vein-stone,  whae  they  are 
said  to  be  mineralized.  Dividing  the  lead-measures  whidi  lie  above  the  whin-«ill 
into  three  divisions,  the  middle  is  the  richest  and  most  extensively  worked.  From 
long  experience  in  working  these  mines,  it  has  been  noted  as  a  &ct,  that  the  veins 
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are  wid^r  in'  limestone  than  in  mlioeous  strata.  By  acquired  information  of  the 
numerous  examples  at  Alston  Moor  in  Cumberland,  at  the  two  AUendales  in 
Northumberland,  and  at  Weardale  in  Durham,  coupled  with  my  own  observations, 
I  do  not  hesitate  to  say  that  the  quantity  of  iron  in  veins  in  siliceous  strata  is  but 
small  in  comparifion  to  the  quantity  in  the  same  veins  where  they  cut  through 
limsstone.  Not  onlv  is  this  the  case  in  the  localities  quoted,  but  in  the  adjoining 
mines  of  Teesdale  the  veins  also  seem  to  be  of  a  more  ferruginous  nature  in  the 
limestone  than  in  the  sandstone.  The  most  noticeable  stratum  is  that  designated 
the  '  great  limestone.'  Nearlv  three  fathoms  from  the  top  of  this  limestone  is  an 
argillaceous  bed,  called  the  '^black-bed,'  about  a  foot  thick.  In  three  places  of 
the  '  great  lim^tone,*  some  veins  mineralize  for  sevearal  fothoms  honzontaUy. 
These  horizontal  mineralizations  are  designated  '  flats.*  The  distance  from  the 
top  flat,  which  occurs  about  four  feet  below  the  '  black  bed,*  is  near  two  fathoms, 
and  from  the  middle  flat  to  the  lower  one  rather  more  than  two  fathoms.  The  heights 
of  these  flats  and  their  distances  from  the  vein-fissure,  which  mineralizes  them, 
vary  considerably,  and  seem  to  be  much  influenced  by  the  proximity  of  metalliferous 
'  strings'  and  of  other  veins.  In  some  cases  where  there  is  a  complication  made 
bv  numerous  croesinffs  of  veins,  the  flats  will  unite  and  form  one  mineral  mass 
through  the  ctHupact  Body  of  the  limestone  nearly  up  to  the  *  black-bed.'  Ores  of  iron 
and  lead  are  the  chief  metallic  deposits.  In  Weardale  a  company  is  now  working 
the  lead-ore  veins  for  iron,  in  the  flats  and  at  the  intersections.  The  iron  is 
obtained  both  by  mining  and  from  open  cuttings ;  the  latter  affording  favourable 
opportunities  for  observation,  and  sucn  is  the  extent  of  the  workings  that  hundreds 
of  tons  are  sent  away  daily  to  the  blast-frimaoes.  A  siliceous  bed  lies  dose  to'the 
bottom  of  the  limestone  and  other  two  not  fiir  above  it ;  the  barrenness  of  these  in 
fl'miginous  matter  contrasts  strongly  with  the  repletion  of  such  matter  in  the 
limestone.  It  may  be  remarked  that  these  siliceous  beds  above  the  limestone  have 
yielded  in  the  veins  small  quantities  of  crystallized  carbonate  of  iron.  The  iron  is 
also  scanty  in  the  veins  in  those  siliceous  strata  more  remote  from  the  limestone. 
I  am  aware  that  veins  in  granite  and  siliceous  schists  do  contain  a  considerable 
portion  of  iron,  yet,  I  am  disposed  to  think  that  the  same  veins  might  hold  more 
in  limestone,  ii  such  were  present  In  testing  the  soundness  of  the  query,  it  is 
but  fair  to  take  veins  cutting  through  limestone  and  siliceous  strata,  and,  noting 
the  thickness  of  each  to  draw  thence  a  comparison  with  the  contained  quantities 
of  iron.  If  the  above  examples  are  not  satisfiictorily  sufScient  for  the  solution  of 
the  question,  perhaps  other  local  observers,  who  have  had  experience  of  such 
phenomena,  would  be  willing  to  give  their  testimony  and  evidence.  Your  cor- 
respondent states,  that  the  presence  of  iron  materially  influences  the  productive- 
ness of  other  valuable  ores.  The  limestone  which  has  just  been  described  as 
being  rich  in  iron  in  the  veins  and  flats,  has  also  been  exceedingly  prolific  of  lead- 
ore. — Yours,  &c,  J.  C.*' 

louANonoN  Remains  at  Atherfield,  Isle  of  Wight.— ''The  remains  of  an 
I^anodon  have  been  discovered  high  up  in  the  Lower  Oreensand  deposits  of 
Atherfield, — ^namely,  in  the  sands  of  Cliff  End.  The  whole  of  the  skull  with  teeth 
was  found ;  but,  owing  to  the  friable  state  of  the  remains,  the  manner  in 
which  they  were  imbedded,  and  the  impatience  and  unskilfulness  of  the  finders, 
they  were  got  out  piecemeal ;  many  of  the  teeth  had-  been  sold  before  I  heard  of 
the  discovery.  I  Imve,  however,  secured  about  a  dozen,  as  also  some  fragments 
of  the  jaws  and  skulL  The  remainder  of  the  skeleton  is  in  the  possession  of  the 
discoverer.— Yours,  &c  Mark  W.  Norman,  Ventnor.** 

DuBA  Ben— Y'bllow  Sandstone  and  Fossil  Fishes.— The  Rev.  Dr.  Ander- 
son, of  Newburgh,  has  again  been  in  this  celebrated  locality^  now  of  world-wide 
£une,  and  tells  us  he  has  seen  more  fishes  taken  out  of  the  solid  rock  than  he  ever 
had  an  opportunity  of  seeing  in  any  drag-net  at  any  one  time  from  the  waters  of 
the  teeming  ocean.  A  few  workmen  were  en^;a£ed,  and  in  the  course  of  a  day  or 
two  there  were  laid  on  the  green  sward  of  this  lovely  dell  upwards  of  five  hundred 
fossil  fishes,  raised  from  their  marble  sarcopha^— in  which  tney  have  been  interred 
for  ages— all  bright  and  fresh  as  the  living  thmes  of  yesterday.  One  of  the  slabs, 
about  five  feet  square,  contained  nearly  a  hundred  specimens  projecting  in  bold 
relief  from  the  surface,  most  of  them  without  a  scale  displaoea,  or  an  organ  dis- 
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turbed.  The  fishes  on  another  slab,  upwaids  of  fifty,  were  liteially  disteniiig  ar4 
sparkling  in  their  vivid  anniture  of  bones  (for  the  scwes  of  these  oTdea  fishes  se 
all  true  bone) ;  and  one  of  them  in  its  niU,  plump,  rounded  form,  looked  » 
tempting  as  any  Isaac  Walton  could  desiderate  in  the  choicest  saimon  of  ess 
modem  rivers.  This  pecnliarity  in  the  Dura  Den  fossils  is  the  more  remaiiLabk 
and  noticeable,  because  in  all  our  other  quarries,  as  Olashbennie,  Parkhill,  Coupai- 
An^,  Cromarty,  and  elsewhere,  their  scales  are  of  a  dirty  chalky  whiteBei&. 
without  tint  or  enamel.  Strange,  too,  that  they  not  only  lie  here  in  dusters  aod 
detached  groups,  but  are  confined  within  the  range  of  a  single  stratum  in  at  kast 
several  hundred  feet  of  visible  rock.  No  fragment  of  skeleton,  hoae,  or  8cafe>  L< 
discoverable  anywhere  throughout  the  mass,  save  in  this  one  thin  division^  {^fil- 
iation here  for  the  tavant  who  shall  meet  at  Aberdeen  next  year.  What  rht 
cause  of  the  preservation  of  the  enamel,  of  its  bright  tint,  and  above  all,  of  the 
Hmrtation  of  the  fossil-bed  ?  Many  other  curious  and  interesting  questions  wiB 
suggest  themselves.  Some  of  the  slabs  were  taken  out  entire  and  unbn^en,  aod 
are  now  safely  deposited  in  the  musenm>rooms  of  Dura  House ;  and  the  uniivaUed 
collection  there  brought  together,  in  these  and  in  former  researches,  will  haxt- 
forth  form  a  subject  for  admirati(m  and  instruction  to  the  curious  and  learned  in 
geological  scienca  The  collection  is  all  the  more  valiuU>le,  from  tiie  drcumstaDce 
that  the  fish-bed  is  newly  run  out,  or  thins  and  dips  inconveniently  under  tbe 
great  mass  of  superincumbent  rock.  The  specimens  obtained  consist  of  aeveial 
species  of  ffolopttfehing,  Dipterut,  PlatygncUhugy  and  the  Olyptictu  Dalgieineauu 
(named  in  honoiu*  of  the  Dalgleish  fiunily,  at  the  British  Association  in  £dinbui]g^ 
1850).  A  splendid  specimen  has  been  forwarded  to  Sir  Roderick  Murchiaon  tar 
the  Museum  of  Economic  Geology ;  and  it  is  to  be  hoped  that  the  noble  ooUectioo 
at  Dura  House,  unsurpassed  in  richness,  variety,  and  preservation,  will  find  itt 
way  to  some  national  depository  of  Science  as  a  memorial  of  the  finest  foasil-gToaDa 
of  the  true  Scottish  Old  Red  Sandstone 

ANoirTMous  CoMMUvicATioirs.— **  With  respect  to  the  *  Notes  and  QoeriK*  is 
the  QsoLoaisT,  I  would  suggest^  that,  considenng  the  subjects  and  object  of  thai 
division  of  your  valuable  magazine,  it  would  be  very  desirable  for  writers  to  gii9 
their  names  and  addresses  in  fiilL— I  remain,  dear  Sir,  yours  truly,  J.  £.  Wa&x- 
riELD,  Highgate.'* 

0KUSTACEA5S  OF  Ou)  Rc»  Sani>stone.— '^  Str. — One  of  the  s^ata  of  this 
neighbourhood,  apparently  the  basis  of  the  Old  Red  Sandstone,  is  chamd  with 
abundant  remains  of  the  Pterygotus,  or  allied  Crustaceans.  Unfi>rtunat^y,  when 
entombed,  the  remains  must  have  beien  in  a  firagmentaiy  state,  although  they  are, 
or  at  least  their  impressions,  now  beautifully  preserved  m  the  stona  I  have  once 
met  with  a  nearly  complete  specimen,  about  a  foot  in  loigth,  but  in  every  other 
instance  portions  only  of  these  creatures  have  been  found— such  as  the  lines  oif  tbe 
abdomen,  the  jaw-feet,  and  in  one  instance  the  prehensile  limb.  The  acSptiirini: 
of  the  rings  is  often  veiy  distinct,  but  puzzling  from  its  intricacy.  I  trust  this 
note  will  be  inserted  in  your  valuable  magazine,  and  will  catch  tne  e^  of  some 
experienced  nalieontologist,  who  may  kindly  tell  us  if  the  difierent  speaes  are  to  be 
distinguishea  by  their  ornamentation,  or  if  this  merely  varies  in  the  same  species 
according  to  its  period  of  growth ;  or,  perhaps— for  this  explanation  has  ab) 
suggested  itself —if  the  different  divisions  of  the  body,  such  as  the  thoiaz,  seg- 
ments,  and  limbs,  are  likely  to  be  variously  sailptured.  Far  as  we  are  here  frooi 
aU  sources  of  information  and  comparison  with  specimens  in  museums,  you  will 
readily  understand  how  valuable  some  hints  on  this  matter  would  be — Youis 
truly,  H.  M^  Craig,  Montrose." 

R.  A.  C.  Twiro.— The  specimen  received  is  Corbula  globota,  from  a  septarium  of 
tile  London  Clay. 

E.  St.  Aubth.— The  ft«gment  of  a  fossil  received,  belonged  to  a  laige  bivalT^ 
shell  of  the  Upper  Chalk,  the  Inoeerafwut  OuvierL  The  specimens  of  this  species, 
from  their  hu^e  size,  and  comparative  thinness  of  shell,  were  particularly  liable  t4) 
be  broken  up ;  and  are  everywhere  found  in  the  state  of  fi^^ents,  as  noticed  by 
our  correspondent 

LivB  Froos.— "  Sra,— I  observe,  in  your  August  niunber  of  the  GKOLoarsr, 
the  publication  d  my  communication  about  Uie  Dimdonald  Frog,  and  vour 
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remarks  on  the  subject.  The  solntioii  yoa  give  is  just  what  I  expected,  and  was 
prepared  for ;  but  even  with  it  I  think  some  otho*  questions  arise,  which  I  trouble 
you  with,  as  they  strike  me  as  important  Before  however  doing  so,  I  may 
describe,  to  the  best  of  my  ability,  the  rock,  of  which  I  now  have  a  specimen,  it 
is  a  ooEiglomeratic  sandy  mass,  abounding  in  fossil  remains  of  vegetable  matter. 
and  very  hard.  The  frogy  which  I  think  I  did  not  describe  previonaJy,  is  small 
and  attenuated.  The  head  is  about  double  the  size  of  the  boay;,  and  has  a  beard 
attached.  The  eyes  are  huge,  and  mouth  also  considerable.  It  is  unlike  anv  frog 
I  have  ever  seen  ;  but  perlups  its  deformity  may  be  accounted  for  bv  tiie  net  (» 
its  beine  cooped  up  in  such  a  confined  space,  an(f  being  denied  fresh  food  and  air, 
sis  would  have  allowed  it  to  increase  in  sise,  and  assume  its  natural  dimensions. 

Ist.  Accepting,  then,  your  assurance  that  it  was  a  recent  one,— by  which  I  pre- 
sume you  mean  of  existing  species^  can  any  probable  guess  be  nuMie  as  to  its 
longevity,  or  how  lonff  it  has  been  toe  tenant  of  the  domicile  it  was  found  m  7 

2d.  How  lonj"  could  it  have  continued  to  live  where  it  was?  I  think  thii 
question,  with  the  former,  bears  much  upon  the  subject ;  because,  if  it  could  have 
existed  100,  60.  or  even  10  years  in  such  a  cavity,  what  in  all  the  worid  is  there 
to  prevent  it  aomg  so  for  'myriads  of  years,*  which  you  omsider  not  only  im- 
probable, but  almost  impossible  / 

3d.  If  the  frog  was  at  all  increasing  in  size  (for  I  presume  that,  if  it  was 
generated  in  the  cavity,  it  was  growinff  honriy),  when  it  became  too  large  for  the 
cavity,  would  it  have  become  a  part  of  the  stratum,  and  appeared  as  a  fSmil  ? 

4th.  The  rock  is  to  all  anpearanoe  quite  solid  ;  and,  supposing  that  had  a  prac- 
tised and  experienced  geologist,  on  examination  of  the  spot  where  the  frog  was 
foimd,  pronounced  it  free  from  '  cutters,'  or  such  fissures  as  could  have  admitted 
spawn  or  air,  would  such  a  stratum  be  suffidentlv  porous  to  admit  water  enough 
to  ^ve  the  animal  such  a  continuous  supply  m  fresh  oxygen,  as  was  necessary 
for  its  existence ;  or  did  it  exist  on  the  oxygen  in  the  cavity  alone  ? 

5th.  Does  not  a  perpetual  change  go  on  in  all  strata  ?  and.  as  veais  roll  on. 
would  not  the  cavity  have  become  virtually  hermetically  sealed  i  and,  if  so,  would 
the  froghave  continued  in  life  ? 

6th.  Why,  when  it  breathed  atmospheric  air,  did  it  die  at  once  7 
7tlL  Where  and  how  was  the  cavity  first  formed,  and  was  it  probably  larger  at 
first? 

Hoping  you  will  excuse  these  queries, — Your  obedient  Servant,  R.  Warplaw 
Baxsbt,  WhitehiU,  16th  November,  18da'' 
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Geolooical  SociBTT  OF  LoNDON,  Decewber  lie,  1858. — ^The  following  commu- 
nication was  read  :- 

"  On  the  Qeologioal  Structure  of  the  North  of  Scotland  and  the  Orkney  and 
Shetland  Islands.*'    Part  IL    By  Sir  R  L  Murchison,  F.R.&,  Y.P.G.S. 

In  a  paper  read  during  the  last  Session  (see  "  Abstracts,"  No.  10),  the  author 
described  the  general  succession  of  rocks  in  the  Northern  Highlands,  as  observed 
by  Mr.  Peach  and  himself,  aided  by  the  researches  of  some  ower  geologists. 

The  rocks  were  described  in  their  ascending  order,  as  first,  a  fundamental  gneiss 
traversed  by  granite-veins  at  Cape  Wrath  ;  secondly,  a  red  or  chocolate^oofoured 
sandstone  ana  conglomerate,  of  great  thickness,  and  regarded  by  the  author  as  of 
Cambrian  ajge ;  thirdly,  susoeeding  unconformably,  is  a  series  of  quartzite,  with 
intercaiatedUmestone,  both  of  them  often  highly  crystalline, — fsooi  the  limestone 
Mr.  C.  Peach  had  succeeded  in  obtaining  '*  near  Durness,"  several  fossUs,  shown 
to  be  of  Lower  Silurian  age ;  fourthly,  micaceous  schists  and  flagstones  occupying 
a  wide  extent  of  country  to  the  east  of  Loch  Eriboll,  described  as  being  of  youn^r 
age  than  the  foregoing,  and  older  than  the  Old  Red  Sandstone  series  which 
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occupies  the  North-eastern  Highlands  and  a  great  nortion  of  the  eastern  coast  d 
Scottand ;  fifthly,  the  Old  Red  series,  ananged  by  tne  author  into  three  divisatiis. 
the  middle  being  the  Caithness  flags. 

In  the  uast  autumn  Sir  Roderick,  feeling  that  several  points  required  stricta 
examination,  revisited  the  country  already  oeacribed,  extending  his  researches  bcci 
east  and  west,  and  to  the  most  northemly  point  of  the  Shetlands. 

In  this  tour  he  not  only  confirmed  his  views  previously  announced  with  i^iaru 
to  the  succession  of  the  older  rocks,  but  examined  the  structure  of  the  Orkii«;f« 
and  SheUands,  more  clearly  defining  the  relations  and  physical  chaiactera  of  tk 
beds  there  composing  the  Old  Red  series. 

The  present  memoir  comprised  the  details  of  these  later  observations  ;  and  S§r 
Roderick  acknowled^  the  aid  he  had  derived  fix^m  Mr.  Peach  (who  aooompanied 
him  throughout  the  journey),  Mr.  John  Miller,  Rev.  Mr.  Gordon  and  others  ;  a&l 
he  referrra  to  the  previous  memoirs  of  Mr.  Cunningham  and  Hugh  Miller  i^ 
Sutherluid,  Ac,  and  Dr.  Hibbert  on  the  Shetland  Islands. 

The  principle  points  dwelt  upon  in  this  paper  were — 

1.  The  eviaence  obtained  at  various  points,  that  the  Lower  Silurian  limestone 
is  intercalated  in  quartz-rock  (east  of  Ixx;h  EriboU,  A8S3rnt.  &c.). 

2.  That  the  Durness  limestone  lies  in  a  basin  supporteu  by  quartz-rock  on  the 
east  as  well  as  on  the  west 

S.  That  certain  igneous  rocks  connected  with  the  Durness  trough  are  pit»- 
truded  near  Smo,  which  had  not  before  been  noticed. 

4.  On  this  occasion  corroborative  evidence  was  adduced  of  the  conformable 
superposition  of  the  micaceous  schists  or  gneissose  flagstones  to  the  quartzite 
senes,  the  succession  being  visible  at  intervals  in  all  the  intermediate  oountrr 
between  Loch  Kriboll  and  Ledmore,  and  the  passage  upwards  from  the  quartzites 
and  their  associated  limestones  into  the  schists  and  micaceous  flags  being  boUi 
clear  and  persistent,  with  some  local  interruptions  only  of  igneous  roic^s. 

5.  That  the  protrusion  of  porphyry,  hjrpersthene,  greenstone,  &c.  is  not  peailiar 
to  Biij  one  Une,  but  occurs  in  the  purple  or  Cambrian  sandstone,  in  the  oveiiying 
Silunan  limestone  of  Durness,  and  again  in  the  still  higher  micaceous  flagstones; 
and  that  the  latter,  when  intruded  upon  by  granite,  much  resemble  the  old  gneiss. 

6.  With  regard  to  the  Old  Red  series  of  the  east  coast.  Sir  Roderick  nointed 
out  the  extension  of  the  middle  set  of  deposits,  namely,  the  Caithness  flags,— 
their  great  thickness  in  Caithness  comparea  with  their  development  in  the  south, 
— ancftheir  range  over  the  Orkneys  into  the  Shetlands,  where  they  also  thin  out 
putting  on  a  somewhat  different  lithological  character,  and  where  the  Old  Red 
series  is  chiefly  represented  by  sandstones,  the  upper  part  containing  plant&  He 
dwdt  upon  the  great  value  of  the  Caithness  flags  as  pavingnstones,  meu  extraordi- 
nary diuabilitv  being  due  to  a  certain  admixture  of  lime  and  bitum^  (the  latter 
derived  from  fossil  fishes)  with  silica  and  alumina,  whilst  in  some  parts  they  con- 
tain bitumen  enough  to  render  them  of  economic  value.  The  author  next  pointed 
out  the  passage  of  the  Caithness  flags  upwards  into  light-coloured  sancutones, 
which  eventually  form  the  great  headlands  of  Dunnet  and  Hoy,  where  suc^  over- 
lying sandstones  cannot  be  of  less  thickness  than  1,200  to  1,500  feet 

With  regard  to  the  micaceous  rocks  of  the  north-east  of  Scotland  and  the  Shet- 
land Isles,  thej  are,  according  to  the  author,  portions  of  the  series  which  is  younger 
than  the  fossiliferous  Lower  Silurian  rocks  of  the  west  of  Sutherland^ — ^the  so- 
called  gneiss  of  the  Sutors  of  Cromarty  belonging,  in  Sir  Roderick's  opimon,  to  the 
micaceous-flag  series  of  eastern  Ross-sliire ;  and  the  gneissic  rock  extending 
southwards  to  Flowerbum,  Kinordy,  and  Rosemarkie,  near  Fortrose,  is  r^ard^ 
by  him  as  a  member  of  that  series,  altered  by  the  intrusion  of  granitic  and  feb- 
pathic  rocka 

The  paper  was  iUustrated  by  a  large  series  of  rocks  and  fossils  collected  during 
the  author's  last  tour,  and  by  geological  maps,  and  coloured  views  and  sectiona 

December  15,  1858. — Prof  J.  Phillips,  I'resident,  in  the  Chair. 

The  following  communications  were  read  : — 

1.  "  On  the  Succession  of  Rocks  in  the  Northern  Highhinds."  By  John  Miller, 
Esq.    Communicated  by  Sir  R.  I.  Murchison,  V.P.Q.^ 

Mr.  Miller  in  this  communication  explained  the  history  of  our  knowledge  of  the 
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geology  of  this  district ;  and  having  given  in  detail  an  examination  that  he  made 
of  the  coast  last  autmnn,  he  drew  particular  attention  to  the  faithful  and  compre- 
hensiye  descriptions  of  the  Old  Red  district  hy  Sedgwick  and  Muichison  in  former 
yean,  and  showed  that  his  own  observations  auite  coincide  with  the  rraults  of  Sir 
Koderick  Murchison*s  late  correlation  of  the  Gneissic,  Cambrian,  Silurian,  and  Old 
Red  strata  of  the  coasts  of  Sutherland,  Roes-shire,  and  Caithness. 

In  conclusion,  Mr.  Miller  pointed  out  that  tne  Durness  Limestone  and  the 
FossOijferous  beds  of  Caithness  were  still  open  fields  for  careful  and  energetic 
explorers. 

2.  "On  the  Geological  Structure  of  the  North  of  Scotland  Part  III.  The 
Sandstones  of  Morayshire,  containing  Reptilian  Remains  shown  to  belong  to  the 
Uppermost  Division  of  the  Old  Red  Sandstone."  By  Sir  Roderick  I.  MuichiBon, 
F.RS.,  D.CL.,  V.P.aa,  &a 

Referring  to  his  previous  memoir  for  an  account  of  the  triple  division  of  the  Old 
Red  Sandstone  of  Caithness  and  the  Orkney  Islands,  the  author  showed  how  the 
chief  memb^  of  the  group  in  those  tracts  duninished  in  its  ran^  southwards  into 
Roes-shire,  and  how,  when  traceable  through  Inverness  and  Naun,  it  was  scarcely 
to  be  recognised  in  Morayshire,  but  reappeared  with  its  characteristic  ichthyolites 
in  Banfishue  (Dipple,  Tynet,  and  Gamne). 

He  then  pre£ao9d  his  description  of  the  ascending  order  of  the  stxata  belonging 
to  this  group  in  Morayshire  by  a  sketch  of  the  successive  labours  of  geolo^sts  in 
that  tract ;  pointing  out  how  in  1828  the  sandstones  and  comstones  of  this  tract 
had  been  shown  by  Professor  Sedgwick  and  himself  to  constitute,  together  with 
the  inferior  Red  Sandstone  and  Conglomerate,  one  natural  geolog[i(»l  assemblage  ; 
that  in  1839  the  late  Dr.  Malcomeson  made  tne  important  additional  discovery  of 
fossil  fishes,  in  conjimction  with  Lady  Gordon  Cumming,  and  also  read  a  valuable 
memoir  on  the  structure  of  the  tract,  before  the  Geolodcal  Societv,  of  which,  to 
his,  the  author's  regret,  an  abstract  only  had  been  published.  (Proc.  Geol.  Soa 
vol.  iilp.  141.) 

Sir  Roderick  revisited  the  district  in  the  autumn  of  1840,  and  made  sections  in 
the  environs  of  Forres  and  Elgin.  Subsec^uently,  Mr.  P.  Duff,  of  Elgin,  published 
a  '^  Sketch  of  the  Geology  of  Moray,"  with,  illustrative  pktes  of  fomil  nshes,  sec- 
tions, and  a  geological  map  by  Mr.  John  Martin ;  and  afterwards  Mr.  Alexander 
Rob^tson  tluew  much  light  upon  the  stmcture  of  the  district,  particuUu-ly  as 
regarded  deposits  younger  than  those  under  consideration. 

All  these  writers,  as  well  as  Sedgwick  and  himself,  had  grouped  the  yellow  and 
whitish-yellow  sandstones  of  Elgin  with  the  Old  Red  Sandstone ;  but  the  disooverv 
in  them  of  tiie  curious  small  rentile,  the  TeUrpeton  Elginente,  described  by  ManteU 
in  1851^  finom  a  specimen  in  Mr.  r.  Duff's  collection,  first  occasioned  doubts  to 
arise  respecting  the  age  of  the  deposit  Still  the  sections  of  Capt  Brickenden, 
wh(  sent  that  reptile  up  to  London,  proved  that  it  had  been  found  in  a  sandstone 
which  dipped  under  "  Comstone,"  and  which  passed  downwards  into  the  Old  Red 
series,  t^t  Brickenden  also  sent  to  London  natural  impressions  of  footprints  of 
an  apparently  reptilian  animal  in  a  slab  of  a  similar  sandstone,  from  the  ooast- 
ridfie  extendmg  mm  Buii^h  Head  to  Lossiemouth  (Cummingston). 

Althoui^  acmerinf  to  his  original  view  respecting  the  age  of  the  sandstones.  Sir 
R  Murchison  could  not  avoia  having  misgivings  and  doubts,  in  common  with 
many  geologists,  on  account  of  the  high  grade  of  reptile  to  which  the  Tderpeton 
belonged,  and  hence  he  revisited  the  tract,  examining  the  critical  points,  in 
company  wilii  his  friend  the  Rev.  G.  Gordon,  to  whose  zealous  labours  ne  owned 
hiin%lf  to  be  matly  indebted. 

In  looking  tibrough  the  collections  in  the  public  museum  of  Elgin  and  of  Mr.  P. 
Duff,  he  was  mu^  struck  with  the  appearance  of  several  undescribed  fossils, 
apparently  belonging  to  Reptiles,  which,  by  the  liberality  of  their  possessors,  were, 
at  nis  request,  sent  up  for  inspection  to  the  Museum  of  Practical  GeolojB^y.  He 
was  also  much  astonisned  at  the  state  of  preservation  of  a  large  bone  (uc^mmii), 
apparently  bdon^iing  to  a  reptile^  found  by  Mr.  Martin  in  the  same  sandstone- 
quarries  of  LoBsiemouth,  in  which  the  scales^  or  scutes,  of  the  J^agcnolepi* 
(described  as  belonging  to  a  fish  by  Apassiz)  had  been  found.  On  visiting  these 
quarries^  Mr.  G.  Gordon  and  himself  fortunately  discovered  other  bones  of  the 
same  animal ;  and  these  having  been  compared  with  the  remains  in  the  Elgin  col- 
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lections,  have  enaUed  ProfeiBor  Huxley  to  decide  that,  with  the  exoeptkn  of  tbe 
TtlerpeKm,  all  theee  caste,  acalea,  and  bones  betong  to  the  Reptile  StagomoUimi 
SoberttoniK 

Sir  Roderick  having  visited  the  quairies  in  the  ooast-rid^j  from  wIbgIi  slakt 
irith  impfesaions  of  reptilian  footmarks  had  long  been  obtained,  induced  Mr.  d 
Gordon  to  transmit  a  variety  of  these,  which  are  now  in  the  Museum  of  Pkactiol 
Geology  ;  and  some  of  which  were  exhibited  at  the  meeting. 

After  reviewing  the  whole  succession  of  strata  from  the  edge  of  the  atyvtalline 
rocks  in  the  interior  to  the  bold  cliils  on  the  sea-coast,  the  author  has  satiafied 
himself  that  the  reptile-bearing  sandstones  must  be  considered  to  form  the  Upper- 
most portion  of  the  Old  Red  Sandstone,  or  Devonian  group  ;  the  following  wiof 
among  the  chief  reasons  ibr  his  adherence  to  this  view. 

1st  That  these  sandstones  have  eveiywhere  the  same  strike  and  dip  im  the 
inferior  red  sandstones  containing  Holoptyekii  and  other  Old  Red  Icfatw^tes ; 
there  being  a  perfect  confbimitv  oetween  the  two  rodc^  and  a  gradual  i**T-rp 
from  the  one  into  the  other.  2aly.  That  the  yellow  and  ught  odours  of  the  upper 
band  are  seen  in  naitural  section  to  occur  and  alternate  witn  red  and  green  nnd- 
stones,  marls,  and  oon^omerates  low  down  in  the  ichthyolitic  series.  Idly.  That 
whilst  the  ooncretionaiy  limestones  called  "  Gomstones"  are  seen  amidst  some  cf 
the  lowest  red  and  green  conglomerates,  they  reappear  in  a  younger  aiul  broader 
Bone  at  Elgin,  and  re^xscur  above  the  TelerpetonHHindstone  of  Spynie  Hfll,  and 
above  the  StsgoBolepia-sandstone  of  Lossiemouth ;  thus  binding  the  wrfaols  into 
one  natural  poysicaf  group.  4thly.  That,  whilst  the  small  patches  of  ao-eaUed 
*'  Wealden,"  or  Oolitic  strata,  described  by  Mr.  Robertson  and  others  as  oocornoe 
in  this  district,  are  wholly  uncomformahle  to,  and  rest  upon,  the  eroded  snrftoet 
of  all  the  rocks  under  consideration,  so  it  was  shown  that  none  of  the  Oolitic  or 
liiasBic  rocks  of  the  opposite  side  of  the  Moray  Frith,  or  those  of  Brora,  Dnnrobin, 
EthiC;  &a,  which  are  charged  with  Oolitic  and  Liassic  remains,  resemble  the 
reptiliferous  sandstones  and  "  Comstones*'  of  Elgin  or  their  repetitioQa  in  the 
ooastHridge  extending  from  Buigh  Head  to  Lossiemouth. 

Fiodly  aware  of  the  mat  oifficultT  of  determining  the  exact  boondaiy  tint 
between  the  Uppermost  Devonian  ana  Lowest  Oarboniferous  strata,  and  knowinf 
that  they  pass  into  each  other  in  many  countries,  the  author  stated  that  no  oot 
oould  dogmatically  assert  that  the  reptile-bearing  sandstones  might  not,  by  fritore 
researches,  be  proved  to  form  the  oommencement  of  the  yotmger  era. 

Sir  Roderick  concluded  by  stating^  that  the  conversion  of  the  Qta^^mtlqaU  into  s 
repidle«of  hi^h  oiganisation,  but  en  nonducript  tkaracUt^  did  not  interfere  witb 
his  lon^-<:henBhed  opinion — founded  on  acknowledged  frets— as  to  the  promssiif 
succession  of  mat  classes  of  animals,  and  that,  inasmuch  as  the  earliest  tfiilobilt 
of  the  invertd)rate  Lower  Silurian  era  was  as  wonderfully  oiganbed  as  aaj  liviii^ 
Orustscean,  so  it  did  not  unsettle  his  belief  to  find  that  the  eariiest  neptilesNeK 
recognised,  the  Sta^gouolqna  and  Tekrpetan,  pertained  to  a  high  ofder  of  tost 

[The  memoir  was  illustrated  by  ge(4ogicaIly-oolouBBd  charts  of  the  Admiral^'i 
Hydrographic  Survey  of  the  Cowit,  extending  from  the  Orkney  Islanda  to  BeuS- 
shire  (which,  in  the  want  of  any  accurate  maps,  fortunately  gives  the  outlines  <d 
the  coast  and  a  few  miles  inland),  and  by  transverse  sections  showinjg  ihe  soccep- 
sion  and  relations  of  the  strata,  as  well  as  numerous  oiganic  remains  fiora  the 
collections  of  Mr.  P.  JhiS,  Mr.  Gordon^  the  Elgin  Museum,  the  Muaeusi  tif 
Practical  Gecdogy,  and  the  Geological  Society's  Museum.] 

3.  "  On  the  ^ogtmoUpiM  RoberUonii  of  the  Elgin  Sandstones ;  and  on  Hie  Foc^ 
jnarks  in  the  Sandstones  of  Cummingston."  By  Thomas  H.  Huxley,  F.BLSl, 
F.G.S.,  Pro£  of  Natural  History,  Government  School  of  Mines. 

The  unquestionaUe  remains  of  StagonoUpit  JRoberiwnii,  whidi  have  hitherto 
been  obtained,  consist  partly  of  bones  and  dermal  scutes,  and  partly  of  the  n^t^i^w 
fasts  oi  such  parts.  The  form^  have  been  obtained  only  at  Loesiemoath,  aotfl  an 
eomparatively  few  in  number ;  the  num/»x)us  natural  casts,  on  the  othfir  hand, 
have  all  been  procured  at  the  Findrsssie  Quarry,  in  which  no  bones  or  aeutea  im 
Haeir  original  condition  faAve  been  discov<neaL 

The  eonsLdersble  series  of  remains  exhibited  to  the  Society  did  net  emfataoe  afi 
those  which  had  been  subjected  to  examinaticm,  Imt  contAined  only  a  selectkn  id 
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those  more  characteristic  parte  upon  which  the  oondusiong  of  the  author  of  the 
paper,  respecting  the  structure  and  affinities  of  Sutgancle^j  are  based. 

The^  were,— 1.  Dermal  scutes  :  2.  Yertebne  ;  3.  Ribs ;  4.  Bones  of  the  ex- 
treiuitees ;  6.  Bones  of  the  pectoral  arch  ;  and  6.  A  natiual  cast  of  a  mandible  with 
teeth.  The  dermal  scutes  are  all  characterized  by  an  anterior  smooth  fjacet,  over- 
lauped  by  the  preceding  scute,  and  bv  the  peculiar  sculpture  of  their  outer  surface, 
wnich  exhibits  deep,  distinct,  round,  or  oval  pits,  so  airanged  as  to  ^)pear  to 
radiate  from  a  common  centre:  Of  these  scutes  th^  are  two  kinds,  the  flat  and 
angulated.  By  a  careful  comparison  with  the  dermal  armour  of  ancient  and 
modem  crocodilian  reptiles,  it  was  shown  that  every  peculiarity  of  the  scutes  of 
i^tagwuoUpia  could  find  its  parallel  in  those  of  Crocodiius  or  Tdeotanunu;  the  flat 
scutes  resembling  the  ventral  armour  of  the  latter ;  the  angulated  scutes  the 
dorsal  annour  of  the  former  genus. 

An  unexpected  verification  of  the  justice  of  this  determination  was  famished  by 
a  natural  cast  of  a  oonsideiuble  portion  of  the  caudal  reeion  of  StagcmlepU,  con- 
sisting (^  no  less  than  seven  vertebrae,  enclosed  within  the  corresponding  series  of 
dermal  scutes.    Of  these,  the  doreal  set  were  angulsjted ;  the  ventral,  flat 

It  would  appear  that  the  anterior  dorsal  scutes  attained  a  veiy  considerable 
thickness,  whue  the  more  posterior  scutes  were  widest— attaining  more  thui  five 
inches  in  breadth  in  some  instances.  The  vertebrae  described  were  all  studied 
from  natural  casts,  and  belonged  to  the  caudal,  sacral,  and  anterior  dorsal  series. 
Tliese  vertebne  are,  in  their  leading  features,  similar  to  those  of  Teleosaurians ; 
the  oUiquity  of  the  articular  faces  of  the  centra,  so  chittacteristie  of  the  vertebrae 
of  Stagimoltpi».  being,  as  the  author  of  the  paper  pomted  out,  a  very  common 
cliaraoter  of  Teleosaurian,  and  even  of  medem  Crocodilian,  vertebrae.  Of  the 
sacral  vertebrsBj  only  a  natural  cast  of  the  posterior  face  of  the  second  had  been 
obtained ;  but  it  was  sufficient  to  demonstrate  the  wholly  crocodilian  characters  of 
this  region  in  Stag<molepi$. 

The  dorsal  vertebrae  present  a  remarkable  peculiarity  in  the  strong  upward, 
outwsund,  and  backward  inclination  of  the  transv^se  processes,  and  in  the  size  or 
the  fitoet  for  the  head  of  the  rib.  The  vertebrae  thus  acquires  a  Dmosaurian 
character ;  but  no  ^reat  weight  was  attached  to  this  circumstance,  as  the  amount 
of  upward  inclination  of  the  transv^:ae  processes  of  the  anterior  dorsal  vertebrae 
varies  greatly  in  both  Croeodilia  and  JSmuioaaurui. 

The  ribs  oave  well-marked  and  distinct  capitula  and  tubercula ;  and  the  scapula 
is  extremely  like  that  of  a  crocodile.  The  femur,  though  somewhat  thick  in  pro- 
portion to  its  lengfrb,  and  though  its  articular  extremities  present  such  a  peculiarly 
eroded  appearance  as  to  lead  to  the  belief  that  they  were  covered  with  thick  car- 
tils^nous  epiphyses,  is  also  completely  crocodilian  in  its  characters. 

Tne  natural  cast  of  the  mandible  is  remarkable  for  the  ^reat  length  and  sub- 
cylindrical  contour  of  the  teeth,  the  apices  of  which  are  slightly  recurved.  The 
Bur&ce  of  the  tooth  is  mari&ed  hpr  numerous  close-set  longitudinal  grooves,  which 
all  terminate  at  a  short  distance  fiom  the  smooth  apex.  It  would  appear  that  the 
teeth  contained  huge  pulp-cavities,  and  that  each  was  set  in  a  deep  and  distinct 
alveolus.  NotwitheSanding  their  special  peculiarities,  these  teeth  might  in  many 
respects  be  compared  with  those  of  the  TUeoMMria. 

A  metatarsal  or  metacarpal  bone,  reproduced  from  a  natural  cast,  was  shown  to 
be  similar  to  that  of  a  crocodile,  but  so  much  shorter  in  proportion  to  its  thickness 
as  to  indicate  an  altoeether  snorter  and  broader  foot  The  cast  of  an  ungual 
)>h£danx,  on  the  other  nand,  proves  that  Stsgonolepit  had  long  and  taper  claws. 

Thus  far  the  resemblances  with  the  Croeodilia  are,  on  the  whole,  veiy  dose ; 
but  the  characters  of  a  ooraooid  obtained  from  Lossiemonth,  separate  StagonoUpis 
from  all  known  recent  and  fossil  Croeodilia.  It  is,  in  tust,  a  lacertian  cofaooid, 
very  similar  to  that  of  H^loBotawrvM. 

In  summing  up  the  evidence  thus  brought  forward  as  to  the  affinities  of  Stagono- 
Upisj  the  autaor,  after  comparing  it  with  the  oldest  known  Reptilioj  expressed  his 
opinion  that  the  peculiar  characters  of  this  ancient  reptile  separate  it  as  widely 
from  the  mesosoic  JUptilia  hitherto  discovered,  as  these  are  separated  from  the 
cainoEOtc  members  of  the  same  group, — in  fiict^  it  widedy  diverges  from  all  known 
recent  and  fossil  fonns,  and  tmws  no  clear  light  on  the  age  of  the  deposit  in 
which  it  occurs. 
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The  footsteps  firom  the  OummingBton  quarries  were  next  described.  Thi 
lu^gest  yet  seen  by  the  author  are  eight  or  nine  inches  long,  but  the  majority  sit 
much  smaller.  Pro£  Huxley  expressed  his  opinion  that  aU  the  tracks  which  hr 
had  seen  were  referable  to  variously-sized  individuals  of  one  and  the  same  specKi 
of  reptile ;  and  he  described  at  length  the  only  perfect  impressions  he  had  obserreii 
the  one  of  a  fore-,  the  other  of  a  hind-foot  The  impression  of  the  fore-foot,  ]<r^ 
sented  a  broad,  ovid  pahnar  depression,  ending  in  five  digits,  of  whidi  the  inner- 
most,  representing  the  thumb,  was  very  broad  and  short  Each  of  the  outer  di^ 
was  terminated  by  a  long  and  tapering  claw,  and  there  were  dear  traces  of  a  wd*- 
like  membrane  uniting  these  digits  as  far  forwards  as  the  bases  of  the  ungiul 
phalanges.  The  innermost  di^t  or  thumb  is  directed  inwaids,  as  well  as  forwaitk, 
and  appears  to  have  been  fiimtshed  with  a  thick,  short,  and  much  curved  nail 

The  impression  of  the  hind-foot  is  smaller  than  that  of  the  fore-foot,  to  which, 
however,  it  has  a  general  resemblance.  It  exhibits  only  four  digits,  all  tenm- 
nating  in  taper  cUws  and  united  by  a  web.  There  are  indications  of  a  rudimentarr 
outer  toe.  In  one  track,  where  the  impression  of  the  fore-foot  measured  thrtr 
inches,  the  stride  was  twelve  inches. 

The  im|>re88ions  might  very  wdl  have  been  made  by  such  an  animal  as  Sao-y 
nolepu,  with  the  ungual  phalanges  of  which,  indeed,  tne  claw-marks  of  the  f^t- 
steus  present  a  close  resemblance,  while  the  shortness  and  breadth  of  the  palniir 
ana  plantar  impressions  harmonize  veiy  well  with  the  proportions  of  the  metatarsal 
or  metacarpal  bone. 

In  the  course  of  his  remarks,  the  author  took  occasion  to  express  his  gnat 
obligations  to  Mr.  Patrick  Duff  and  the  Rev.  George  Gordon  for  their  zealous  au'i 
most  efficient  aid,  without  which  it  would  have  been  quite  impossible  for  him  to 
lay  so  complete  a  case  before  the  Society. 

[This  paper  was  illustrated  by  original  sketches,  and  by  a  fine  series  of  trark^ 
firom  Cummingston  and  of  natural  and  artificial  casts  and  models  of  the  remains 
of  the  StaaowUepu  (including  the  specimen  originally  figured),  from  the  oollecti<>{i> 
of  Mr.  P.  Duff,  the  Rev.  Q.  Gordon,  the  Museum  of  Practical  Geolo^,  &c.] 

4.  "  On  Fossil  Footprints  in  the  Old  Red  Sandstone,  at  Cumnungston."  Br 
S.  H.  Beckles,  Esq.  F.G.S. 

Mr.  Beckles,  dunng  a  late  tour  through  the  Highlands,  examined  the  Sandstone- 
quarries  at  CoveseiL  near  Elgin  ;  and  lubving  exposed  and  removed  several  aquait 
yards  of  the  Sandstone-slabs  bearing  fossfl  footprints  at  this  place,  has  sent  a 
large  collection  of  them  to  London,  but  has  not  yet  had  the  opportunity  of  studv- 
ing  them  in  detail.  Mr.  Beocles  says  that  he  has  secured  sev^ial  varieties  of  fiH<t- 
steps,  differing  in  size  and  form,  and  in  the  number  of  the  claws,  whidi  varr 
apparently  from  two  to  five.  One  footprint,  of  a  circular  shape,  measured  fUtm 
inches  in  breadth.  Some  of  the  smaller  footprints  are  evidently  formed  bj  youn^ 
individuals  of  the  same  species  that  made  some  of  the  larger  marks.  Sonae  of  the 
prints  have  been  left,  in  the  author's  opinion,  by  web-footod  animals. 

Most  of  the  sur&oe-planes  of  the  rock,  at  different  lev^,  bnur  footmarks.  The 
majority  of  the  tracks,  Mr.  Beckles  says,  are  uniserial,  the  double  (or  quadrupedal 
series  being  exceptional. 

Mr.  Beckles  noticed  also  impressions  of  rain-prints  well-marked  on  some  of  the 
surfiice-planes,  and  indicating  the  direction  of  the  wind  blowing  at  the  time  of  the 
rain-falL  

Geologists'  Association.— A  meeting  was  held  at  No.  2,  Upper  Wellington- 
street^  Strand,  on  Friday  evening,  the  17th  December,  1858,  for  the  purpo^  d 
ormuzing  a  new  society  to  promote  the  study  of  Geology,  and  its  allied  sciences. 

The  means  proposed  are  the  holding  of  periodical  meetings  for  reading  and  d»- 
cussing  papers,  and  the  exhibition  of  specimens,  arrangements  for  fiicilitatiiitr 
the  exchange  of  specimens  between  distant  members,  the  formation  of  a  typii-al 
collection  of  fossils  suited  to  the  wants  of  students,  the  establishment  of  a  libiarr 
of  reference,  and  the  deliveiy  of  short  courses  of  lectures. 

It  was  announced,  in  the  course  of  the  proceedings,  that  120  api^cationa  fur 
membership  had  been  aheady  received. 

The  first  meeting  for  actual  work  will  take  {)lace  eariy  in  Januair.  when  an  w- 
augural  address  wiu  be  delivered  by  the  President,  and  more  detailed  plans  wi!l 
be  stated. 
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ON    ROCKS;    THEIR    CHEMICAL    AND    MINERAL    COM- 
POSITION, AND  PHYSICAL  CHARACTERISTICS. 

By  H.  C.  Salmon,  Esq.  Plymouth. 

{Continued  from  Vol,  L  page  420.) 

2.  On  the  various  chemical  and  mineral  c&iistituenis  of  rocks,  and  their 

general  reUUions, 

IX.  All  rooks  are  necessarily  composed  of  mineraU, — ^that  is,  of 
certain  ''  substances  'which,  wherever  found,  present  respectively 
nearly  the  same  forms  and  physical  characters,  and  are  generaUy 
composed  of  nearly  the  same  chemical  constituents."  *  A  rock  may 
consist  of  one  single  mineral,  in  which  case  it  is  called  a  simple  rock  ; 
or  it  may  be  made  up  of  an  aggregation  of  several  different  minerals^ 
when  it  is  called  a  mixed  rock,  Ciystalline  limestone,  which  consists 
exclusively  of  one  mineral,  calcite,  may  be  given  as  a  familiar  example 
of  a  simple  rock,  and  granite,  made  up  of  an  intimate  aggregation  of 
three  distinct  minerals,  feUfpar^  qtmrti,  and  micay  of  a  mixed  rock. 

Rocks  being  thus  made  up  of  minerals,  it  will  be  necessary  for  us 
to  consider  briefly  the  composition  and  classification  of  the  latter. 
They  are  divided  by  mineralogists  into  species,  and  these  species  are 
i^ain  grouped  together  according  to  various  systems  of  classification. 

*  PbiUip8*8  Mineralogy,  edited  by  Brooke  and  Miller.  "  A  mineral  species  is  a 
natoral  inorganic  body,  possessing  a  definite  chemical  composition,  and  assuming 
a  regular  (^terminate  form  or  series  of  forms.  There  are,  however,  certain 
limitations  with  which  the  above  definition  must  be  underBtood.'*~NicoL'8 
MinenUogy. 
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The  divbioQ  into  species  is,  in  the  case  of  most  minerals,  natural  and 
obvious;  but  here,  as  in  the  animate  kingdoms,  the  difficult j  of 
drawing  distinct  lines  between  species  increases  as  our  knowled^ 
extends.  Indeed  it  must  be  admitted  that  the  line  of  demarcatioD 
between  many  allied  species  is  often  drawn  more  from  empirical  and 
practical  considerations  than  upon  any  recognisable  sdentifio  prin- 
ciple. But  if  we  meet  with  difficulties  in  the  establishment  of  specie^ 
there  is  yet  greater  confusion  when  we  attempt  to  group  these  into  a 
systematic  classification,  and  the  leading  mineralogists  differ  com- 
pletely as  to  the  principles  upon  which  it  should  be  carried  out 
Some  insist  that  they  should  be  grouped  solely  according  to  their 
external  forms  ;  some,  according  to  their  chemical  composition  alone ; 
while  others  prefer  an  intermediate  principle  compounded  of  both. 
The  chemical  classification  is  that  adopted  in  our  standard  En^ish 
Mineralogy,*  and  is  the  one  which  we  shall  follow  here,  as  bearixig 
more  nearly  upon  that  higher  portion  of  our  subject,  the  investigaticai 
of  the  chemical  genesis  of  rocks. 

X.  In  dealing  with  the  chemical  character  of  minerals  and  rocks, 
I  must  assume  an  elementary  knowledge  of  chemistry  on  the  part  of 
my  readers.  I  take  for  granted  that  they  are  aware  that  all  matt^, 
cognisable  to  us,  consists  of  some  one  or  more  of  the  narfy-teu 
elementary  bodies,  or  demenUy  each  possessed  of  certain  distinctiTe 
phjTsioal  properties^  and  combining  together  according  to  certain 
laws;  and  that  these  compounds  are  distinguished  by  certain  namce 
which  indicate  either  their  physical  properties  or  their  oombimng 
proportions.  Those  who  have  not  this  knowledge  will  find  it  neoes- 
sary  to  acquire  it,  which  can  be  done  from  any  elementary  treatise  on 
diemistiy.  Mr.  Jukes*  recently  published  Manual  of  GMogy  contaioi 
an  introductory  chapter  on  chemical  mineralogy,  by  Dr.  W.  K. 
Sullivan,  to  which  every  student  would  do  well  to  refer. 

These  sixty  and  odd  elements  are  distributed  with  the  widest 
inequality.  One,  oxygen,  occurs  so  abundantly  as  to  make  up  at  least 
ihree'fourth$  of  the  terraqueous  globe^  and  some  others  occur  so  fre- 
quently, and  in  such  large  quantities,  as  to  form  a  notable  proportion 

*  Phillips's,  before  referred  to.  Proiessor  Kiool,  in  his  Mamnal  of  Mintral<m^ 
just  quoted,  has  some  important  remarks  on  the  dassification  of  mmenils.  (^ 
chap.  iv.  p.  d9.}    He  does  not  adopt  the  chemical  arrangement 
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of  the  earth's  crust ;  while  many  again  are  fonnd  so  seldom,  that  their 
discovery  in  considerable  quantities  is  of  great  commercial  importance, 
and  some  are  so  rare  as  to  make  even  small  specimens  often  of  con* 
siderable  value,  Twelve  only,  or  less  than  (me-Jlfth  of  the  whole,  occur 
frequently,  or  in  abundance,  in  the  rocks  at  the  surfece  of  the  earth. 

XL  If  the  elements  are  distributed  with  such  great  inequality,  so 

are  minerals  likewise.     Mineralogists  describe  about  700  mineral 

species,  but  of  these  comparatively  few  occur  frequently,  or  still  fewer 

abundantly.     On  examining  rock- formations,  we  soon  find  that  they 

are  made  up,  in  an  enormous  proportion,  of  some  few  mineral  species 

and  varieties,  which  are  met  with  so  abundantly  as  to  justify  their 

being  considered  as  essential  parts  of  the  earth's  crust,  while  the  gi*eat 

body  of  mineral  species  are  more  or  less  subordinate.     But  there  is 

another  distinction  to  be  drawn  between  minerals,  besides  their  greater 

or  less  abundance.     Some  minerals,  which  occur  in  comparatively 

considerable  quantities,  are  almost  always  found  in  veins,  and  rarely  or 

never  mixed  in  rocls  as  a  constituent  ingredient.     These  we  call 

rein-forming  minerals ;  and  although  some  of  them  occur  frequently 

and  abundantly,  and  are  of  great  geological  importance,  yet,  as  they 

do  not  form  the  constituents  of  rocks,  to  the  consideration  of  which 

these  papers  are  exclusively  devoted,  they  do  not  now  come  within 

our  scope.     In  contradistinction  to  these  minerals,  which  we  find  only 

in  veins,  we  term  those  minerals  which  we  have  already  referred  to  as 

occurring  so  frequently  and  abundantly  in  rocks,  rock-forming  minerals. 

But  besides  these  rock-forming  minerals  occurring  in  great  quantity, 

there  are  others  which,  although  they  are  not  frequently  met  with, 

and  are  only  abundant  in  some  unfrequently  occvuring  rocks,  and  are 

Bometimes  even  never  abundant,  yet  form  an  essential  though  minor 

constituent  of  rocks.     These  we  must  also  class  in  the  category  of 

rock-forming  minerals  ;  and  we  shall  consequently  notice  them  here, 

although  they  may,  on  the  whole,  be  far  less  abundant  than  many 

minerals  which  we  exclude,  because,  existing  almost  entirely  in  veins, 

they  do  not  belong  to  our  present  subject 

XII.  I  have  already  stated  that  there  are  only  twelve  elements 
which  occur  in  abundance  in  rocks — or  perhaps  I  should  rather  say 
in  the  minerals  which  make  up  rocks.  In  considering,  however,  the 
chemical  nature  of  the  rock-forming  minerals,  it  will  be  necessary  to 

e2 
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increase  this  Dumber  to  seventeen ;  the  five  additional  element*, 
although  not  occurring  abundantly  compared  with  the  others,  beinr 
yet  essential  and  characteristic  chemical  constituents  of  many  rock- 
forming  minerals.  The  following  is  a  list  of  these  seventeen  element 
with  their  chemical  symbols  affixed  : — 


1.  Oxygen 

.     0. 

6.  Fluorine  .     . 

Fl. 

11. 

Magnesium 

.Mg. 

2.  Hydrogen. 

.    H. 

7.  Silicon     .     . 

Si. 

12. 

Barium    . 

.  £«. 

3.  Carbon.     . 

.    C. 

8.  Boron      .     . 

B. 

13. 

Potassium. 

.    K. 

4.  Sulphur    . 

.     S. 

9.  Aluminium  . 

Al. 

14. 

Sodium   . 

.  Na. 

5.  Chlorine    . 

.    CL 

10.  Calcium  •     . 

Ca. 

15. 

Lithium  . 

.    LL 

16.  Iron 


Fe.  I  17.  Manganese  .     .     Mn. 


XI XL  These  seventeen  elements,  combined  in  the  most  various 
proportions,  make  up  the  entire  mass  of  rocks,  excepting  some  rare 
and  exceptionable  species, — and  also  excepting,  of  course,  their  con- 
taining veins.     As  fifteen  of  them,  however,  always  occur  in  rocks  in 
certain  definite  binary  combinations, — for  instance,  oxygen  combines 
with  fourteen  of  them  to  form  the  most  abundant  rock  constituents,— 
it  will  simplify  our  view  of  the  general  chemical  nature  of  rocks  and 
their  minerals,  if  we  regard  these  important  binary  compounds  directlj. 
I  have  therefore  compiled  the  following  table  of  twenty-one  substances 
(two  elevnenUj  and  nineteen  binary  compounds)  which  entirely  make  up 
the  constituents  of  rocks,  either  as  minerals  themselves,  or  as  forming 
the  chemical  components  of  minerals.     To  the  ordinary  chemical 
symbols,  I  have  appended  the  abbreviated  symbols  generally  used  by 
mineralogists,  and  which  will  be  adopted  for  the  future  in  these  papers 
In  this  mode  of  notation,  the  double  atom  of  any  element  is  indicated 
by  a  line  drawn  through  the  sign  of  a  single  atom ;  the  atoms  of 
oxygen  are  marked  by  dots  over  the  sign  of  the  other  elements,  and 
those  of  sulphur  similarly  by  accents. 
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List  of  Eleubnts  and  Binary  Compounds,  either  being  themselves 
RocK-POBMiNG  Minerals,  or  forming  Constituents  of  Rock- 
forming  Minerals. 

Those  marked  with  an  asterisk  {•)  are  i»t»«raZ«,— that  is,  occur  naturallv  ;  those 
with  a  double  asterisk^**),  abundantlv.  The  others  form  the  chemical  consti- 
tuents of  minerals,  but  are  not  minerals  themselves. 

rh.»ii^.i       Abbreviated 
8>-mbol.  Symbol. 


» 


{ 


1.  ♦♦Carbon 

2.  •Sulphur 


/ 


3.  ♦♦Water.     .     . 

4.  ♦Alumina    .     . 

5.  Lime  .... 

6.  ♦Magnesia    .     . 

7.  Baryta     .     .     . 

8.  Potash     .     .     . 

9.  Soda  .... 

10.  Lithia     .     .     . 

11.  ♦♦Silicic  Acid  . 

12.  Carbonic  Acid  . 

13.  Sulphuric  Acid 

14.  ♦Boracic  Acid  . 

15.  •♦Sesqui-oxide  Iron 

16.  Protoxide  Iron . 

17.  ♦Sesqui-oxide  Manganese 

18.  Protoxide  Manganese. 

19.  **Chloride  Sodium    . 

20.  *Fluoride  Calcium     . 

\  21.  ♦Bi-Sulphide  Iron  . 


I 


S 

s 


-9 

o 


N 
O 


o 


c 

C 

s 

S 

HQ 

H 

• 

A1»0» 

A] 

CaO 

Ca 

MgO 

Mg 

BaO 

Ba 

KO 

K 

NaO 

Na 

LiO 

Li 

SiO' 

•  • 

Si 

CO' 

•  • 

c 

so» 

■  •  ■ 

S 

BO* 

*  •  • 

B 

Fe»0» 

¥e 

FeO 

Fe 

Mn'0» 

Mu 

MnO 

Mn 

NaCl 

NaCl 

CaFl 

CaFl 

FeS* 

Fe. 

Carbonic  and  Sulphuric  adds  also  occur  naturally  in  volcanic  r^ons,  in  the 
form  of  gases.    Lime,  Magnesia,  and  Baiyta  are  also  czdled  Alcaline  jKarths. 

XIY.  Of  the  elementary  bodies  it  therefore  appears  that  only  two 
— carbon  and  sulphur — are  found  as  minerals  in  any  considerable 
quantity.  In  composition  they  are  unimportant  in  rocks,  except  in 
the  binary  compounds  given. 

Of  the  binary  compounds  also  there  are  proportionately  few  which, 
directly  as  minerals^  have  an  important  share  in  the  formation  of  the 
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earth's  crust ;  the  greater  quantity  oocur  ia  rock-forming  minerals,  in 
chemical  combination  with  each  other,  forming  oompoonda  of  a  hi^icr 
order.  Those  binary  compounds  which  are  met  with  in  quantity  la 
minerals,  are  UHiter,  silicic  acid  as  silica,  Boqui-oxide  of  iron  as  hematite, 
and  chloride  of  sodium  as  rock-salt.  Those  substances  will  be  referred 
to  more  fully  hereafter,  in  considering  them  as  nunera]&  We 
also  find  alumina,  magnesiaj  hotxidc  acid,  iesqui-oxidc  of  manga^r^. 
fltunide  of  calcium,  and  bisulphide  of  iron,  as  the  mineraLs  comnduni, 
periclase,  sassoline,  braunite,  fluor,  and  pyrite.  The  first  occurs  in  a 
small  rock-formation,  as  emery  ;  the  three  following  are  rare  and  un- 
important ;  but  the  two  latter  are  rock-forming  minerals,  though  not 
yeiy  abundant. 

It  remains  for  us  now  to  consider  the  combinations  of  these  binarr 
compounds  among  themselves.  Water  plays  an  important  part  ia 
combination,  forming  an  essential  and  considerable  constituent  of 
many  rock-forming  minerals,  as  gypsum,  chlorite,  and  aerpentiae. 
The  first  three  earths,  aZuminOj  lime,  and  magnesia,  in  combination 
with  silicic,  carbonic,  and  sulphuric  acids,  form  an  important  portius 
of  the  earth's  crust :  the  combinations  of  baryta  with  the  acids  are 
comparatively  trifling.  The  first  two  aloalies — potash  and  soda — ala) 
occur  abundantly  in  wide-spread  minerals ;  lithia  \&  much  rarer. 

The  first  three  acids  are  also  of  the  greatest  importance  -,  particu- 
larly sUicic  add,  which,  in  a  free  state,  as  quartz,  or  in  chemical 
combination  with  the  earths  and  alcalies,  it  is  estimated,  alone  con- 
stitutes forty-five  per  cent,  of  the  earth's  mineral  crust.  Carbonic  add, 
although  &r  inferior  to  the  last-named  acid,  also  enters  as  a  main 
constituent  of  wide-spread  mountain-masses.  Sulphuric  acid  is  also 
an  important  rook-constituent:  boracic  acid  is  unimportant  as  to 
quantity. 

The  oxides  of  iron  and  manganese — the  protoxides  of  which  only 
exist  in  combination — form  an  essential  constituent  of  many  wide- 
spread rock-forming  minerals.  Chloride  of  sodium,  fluoride  of  calcium, 
and  bi-sidphide  of  iron,  are  not  regarded  as  entering  into  combinations. 

XY.  The  general  conclusions  we  arrive  at  regarding  the  chemistiy 
of  the  rock-forming  minerals  is  this  :  with  the  exception  of  the  nine 
following  minerals^  which  are  either  elements  or  binary  oom- 
poimds,  vis. — 
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(1.)  Carbon,  (6.)  HemaiiU  (Sesqui-Ozide  or  Per- 
2.)  Sulphur,  Oxide  of  Iron), 

'3.)  Water,  (7.)  /^odt^Sa^^  (Chloride  of  Sodium), 

^4.)  Corundum  (Alumina),  (8.)  Fluor  (Fluoride  of  Calcium), 

(5.)  Silica  Quartz  (SOidc  Acid),  (9.)  PyriU  (Bi-Sulphide  of  Iron), 

all  the  other  rock-forming  minerals  are  essentially  either — 

I.  Silicates,  III.  Sulphates^  or 

11.  Carbonates,  lY.  Borates  ; 

that  is,  combinations  of  sUicie  acid,  carbonic  acid,  sulphuric  acid,  or 
borctcic  acid,  with  the  earths^  alcalies,  and  oxides  given  in  the  table  iii 
XIII.  Of  these,  as  already  stated,  the  silicates  are  by  fkr  the  most 
abundant ;  the  carbonates  oome  next ;  then  the  sulphates :  the 
borates  are  insignificant.  In  examining  in  detail  into  the  minerals 
formed  by  each  of  these  acids,  it  will  be  convenient  to  reverse  the 
order  given  above,  and  first  dispose  of  the  least  important  We  shall, 
consequently,  take  them  in  the  following  order : — borates,  sulphates, 
carbonates,  silicates. 

XYI.  Borates,  Sulphates,  Carbonates. — The  only  essential  borate 
wliich  we  find  as  a  rock-forming  mineral — ^and  it  only  rarely — is 
Boracite  (Mg^  B^),  a  borate  of  magnesia.  But  boraoic  acid  also  occurs 
as  an  essential  constituent  of  the  important  mineral  ToumuUine, 
averaging  about  9  per  cent. 

The  only  sulphates  forming  rock-minei*als  are  those  of  Lime  and 

•  •••  •    i*.        • 

Baryta.  Anhydrite  (Ca  S)  and  Gypsum  (Ca  S  -h  H^)  are  respectively 
an  anhydrous,  and  a  hydrous  sulphate  of  lime.  Gypsum  is  a  most 
abundant  rock,  occurring  in  many  sedimentary  formations.  Baryte 
(  Ba  S),  or  heavy-spar,  is  a  sulphate  of  Baryta ;  it  is  a  rare  ingredient 
in  rocks,  and  indeed  is  more  a  vein-forming  than  a  rock-forming 
mineral. 

The  rock-forming  carbonates  are  those  of  Lime,  Magnesia,  and  Iron. 
The  first,  in  the  form  of  Calcite  (Ca  C),  carbonate  of  lime,  is  the  base 
of  all  limestones  and  chalks,  and  is  the  most  abundant  of  any  mineral 
not  being  a  silicate.  Ma^esite  (Mg  C),  a  carbonate  of  magnesia,  is 
neither  an  abundant  nor  important  mineral  in  its  pure  state ;  but  in 
combination  with  carbonate  of  lime,  it  forms  the  mineral  Dolomite 
(CaC,  MgC),  or  bitter-spar,  which  is  the  base  of  the  large  formation 
of  magnesian  limestone.     Carbonate  of  iron,  Chalybite  (Fe  C),  is  not 
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an  abundant  rook-mineral,  although  it  iB  a  oonsideFable  ingredient  in 
some  rock  formations. 

Summing  up  these  minerals,  and  arranging  them  in  their  order  d 
importance,  we  find  that  all  the  carbonates,  sulphates^  and  borates 
only  produce  the  eight  following  rock-forming  minerals ;  and  eren  of 
these,  five  are  unimportant  in  quantity : — 

!1.^  CalcUe  (Carbonate  of  Lime).  16,)  ^nAy<frifo(Sulphateof  lime). 

2.)  i/agr?icwfe  (Carbonate  of  Mag-  (6.)  Gypmm  (Hydrated  Sulphate 
nesia).  of  Lime). 

ChaljfbUe  (Carbonate  of  Iron).  (7.)  Baryte  (Sulphate  of  Baryta). 

Z>o^tfe  (Carbonate  of  Lime  (8.)  ^oroo^  (Borate  of  Magnesia), 
and  Magnesia). 

Hence,  with  the  exception  of  these  eight  minerals,  and  the  nine 
minerals  already  enumerated,  formed  of  elements  and  binary  com- 
pounds, in  all  17 f  the  whole  of  the  other  rock-forming  tmneraU  are 
silicates, 

XYII.  SiLiOATBa — ^The  principal  constituents  of  all  rocks,  with  the 
exception  of  Limestones,  Magnesian  Limestones,  and  Gypmimsy  are 
silicated  minerals.  Indeed,  the  crystalline  rocks,  and  many  sedi- 
mentaiy  strata  which  constitute  by  £eu:  the  greater  part  of  the  known 
surface  of  the  earth,  consist  chiefly  of  silicates ;  and  therefore  a 
knowledge  of  their  chemical  character  becomes  of  the  greatest 
importance.* 

Silicates  may  be  either  simple  silicates,  or  compound  mlicates.  A 
simple  silicate  is  a  combination  of  the  acid  with  one  single  base,  un- 
combined  with  any  other ;  a  compound  silicate  is  a  compound  between 
the  acid  and  two  or  more  bases  combined. 

XYIII.  Simple  Silicates* — The  simple  silicates  are  of  much  less 
geological  importance  than  the  compound,  as  they  occur  much  less 
frequently.  Of  the  earths,  we  have  simple  silicates  of  Alumina, 
Lime,  and  Magnesia,  but  not  of  Baryta.  The  anhydrous  silicates  of 
Alumina,  such  as  Andalusite  and  Kyanile  (Al  Si),  are  by  no  means  abun- 
dant minerals;  indeed  they  are  less  so  than  the  simple  hydrmis 
silicates,  such  as  Kaolin  (Al  Si  +  H^),  which  are  more  important^  inas- 
much as  they  form  the  base  of  all  clays  which  have  resulted  firom 
the  decomposition  of  ancient  felspathic  rocks.     The  simple  silicatea 

*  Bischof^  ii.  82. 
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of  lime,  such  as  Wollastoniie  (Ca  Si),  are  likewise  uuimportant.  Of 
the  simple  silicates,  those  of  Magnesia,  such  as  Steatite  (Mg  Si)  and 
TcUc,  are  the  only  ones  which  occur  in  abundance,  and  form  important 
constituents  of  large  rock-masses.  Silicates  of  the  alcalies  do  not 
occur  uncombined  as  minerals,  although  combined  with  the  earthy 
bases  they  constitute  a  large  part  of  the  most  frequently  occurring 
silioated  minerals:  this  arises  from  their  great  solubility.  Simple 
silicates  of  the  oxides  of  iron  and  manganese  are,  however,  met  with, 
although  not  in  any  abundance.  Persilicate  of  iron  has  a  light  ochre 
colour,  but  the  protosilioate  is  green.  The  mineral  GUmconUe,  or 
green-earth,  is  essentially  a  silicate  of  protoxide  of  iron ;  granules  of 
it  are  frequently  abundant  in  chalk,  tertiary,  and  other  strata.  Simple 
silicates  of  manganese  also  occur^  but  in  trifling  quantities ;  most  of 
them  are  hydrated. 

XIX.  Compound  Silicates, — ^The  vast  mass  of  minerals  are  made  up 
of  compound  silicates.  Among  the  bases  which  are  found  most  fre> 
quently  and  abundantly  in  this  class  of  minerals.  Alumina  is  by  &r 
the  most  important.  In  a  large  number  of  them — and  these  among 
the  most  important — it  is  the  prevalent  base,  and  of  the  whole 
number  of  compound  silicates  there  are  comparatively  few  in  which 
it  is  wholly  absent.  Next  to  Alumina,  the  alcaline  earths,  Lime  and 
Magnesia,  and  the  alcalies,  Potash  and  Soda,  are  the  most  abundant 
bases  in  this  class  of  silicates.  Lithia  is  comparatively  rare,  and 
Baryta  occurs  in  such  trifling  proportions  as  not  to  be  worth  our 
consideration  here.  The  silicates  of  Iron  and  Manganese  are  also 
important  constituents  of  compouud  silicates ;  they  are  usually  the 
protoxides  of  these  metals.  The  compound  silicates  are  consequently 
made  up  of  various  combinations  of  the  silicates  of 

1.  Alumina.  4.  Potash.  7.  Proto  (per)  Oxide  Iron. 

2.  Lime.  5.  Soda.  8.  Proto  (per)  Oxide  Manganese. 

3.  Magnesia.  6.  Lithia. 

XX.  The  following  synopsis  of  the  most  important  simple  and 
compound  silicated  minerals  will  give  a  general  idea  of  the  chemical 
relations  of  this  important  and  complicated  class  of  rock-con- 
stituents : — 
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SiMPLB  SiLICATIS  07 


Alumina 


Liiu     .    . 
Maonbsia  . 


1.  JndalusUe  or  CkiattoUU. 

2.  Kyanite. 

3.  Kaolin,    Hydnted. 

4.  WoUoitimUe. 

6.  DcUoliU  and  ApophylliU,    ZeoIitOB. 

6.  Tide.    QmeMj  some  Fe. 

7.  SteaiUe.  ditto. 

a  Serpentine,    Hydrated.     Mg  often  laigely 
replaced  by  Fe. 


CoMPouflD  Silicates  or 


Alumina  and  Lime   .  ' .    .    . 


Alumina  and  Magnesia    . 
Alumina  and  Potash    .    . 


Alumina  and  Soda   .    .    . 


Alumina  and  Lithia    .    .    . 


Alumina  and  Peb-oxide  Iron 


Alumina,  Lime,  AND  Soda.    . 


Alumina,  Soda,  and  Potash  . 


Alumina,  Limb,  and  Ibon  .    . 

Alumina,   Lime,    Magnesia, 

andI&on 


Alumina,  Magnesia,  &  Iron  . 


9.  Wemerite,  or  ScapolUe,    Part  of  Ca  gene- 
rally replaced  by  Ka,  K. 
10.  Anorihiu.    Felspar  speciflB;  jpart  of  Ct 

ffenerally  repUced  by  Mg,  K,  Na. 
IL  Stilbite  or  Detnwne^  ffeulandiU,  Leonhardife, 
ScoUziie  or  calcareous  Muohfpty  dutha- 
Hie  (often  with  Na),  Lawnonile^  Prtknite 
(often  with  te).    All  zeolites. 

12.  Soap^one,    Hydrated ;  generally  with  ^e. 
13   OrtkodoM,    Common,  or  Potash  Felspar. 

14.  Leucite.    A  Felspar  species. 

15.  HamuHome    or    BarfftehHarmotome,  with 

silicate  of  Ba.    A  zeolite. 

16.  AlbUe.    Soda  Felspar,  a  small  porticm  of 

Na  usoally  replaced  by  Oa,  ^. 

17.  Sodalite.    Oombmed  witli  Na  Gl  (Ohloiide 

of  Sodium). 

18.  ifefo($peoriValro{tte,and^iurfctm<.Zeolite& 

19.  Petalite.    Lithia   Felspar;   often  ocmtaim 

Na. 

20.  Spodumene,  or  Tripkam,  A  Felspar  apedea ; 

often  with  Na. 

21.  Stawrclite. 

2SL  Sole.    Hydrated  ;  allied  to  Kaolin,  and  the 
bases  of  days. 

23.  GUgodoK,    A  Felspar  species. 

24.  Labradorite,        ditta 

25.  Andesine.  ditto. 

26.  EpiMtUhite,  Metolite,  Tkom9oniief  and  Comp- 

tonite.    Zeolites. 
87.  Sanidine  or  AduUtria.    Glassy  Febpar. 

28.  Ryacoliu,    A  Felspar  species. 

29.  NepheliTte,        ditta 

30.  Epidate, 

31.  Oam^,    The  mineral  is  very  variable  in  its 

composition,  and  has  many  varieties.  The 

proportions  of  Al,  Oa,  and  the  two  oxides 
ef  uon  vary  greatly.  It  often  contains 
Mn. 

32.  Idocraae  or  Veauvian. 

33.  CordierUe, 
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Aluxuta,  Maonssia,  &  Ikon  . 

Alumina,  Magnesia,  Iron,  and 
Potash 


AtuKiNA,  Ibon,  and  Potash  . 
Alumina,    Iron,    Potash, 

LiTHIA,  AND  MaNOANBBX 

Magnesia,  Like,  and  Protox- 
ide Iron 


Magnesia  and  Iron  . 


34  Ripidaiu. 

35.  Chlorite, 

36.  BioHte  or  MognenO'Mica. 

37.  Pinite.    Altered  Oordierite,  some  ilig  re- 

placed  by  K. 

38.  Tourmaline,  A  mineral  of  various  and  com- 

plicated chemical  constitution.   Contains 

Ka  with  k,  also  about  9  per  cent  of 
Boiadc  add,  and  3  per  cent,  of  Fluorine. 

39.  PoUuk-Miea,    Has  sometimes  Mn. 

40.  Lepidolite,  or  LiihiorMicii,    Also  Hydro* 

fluoric  acid. 

41.  Bomblende.    Often  some  AJL 

42.  Augiie.  ditto. 

43.  JHaUage,    Generally  some  Al,  also  A  and 

Mn. 

44  HypentheM,    Generally  \\  and  Mn. 

45.  Olivme. 

46.  BromUe.    Some  6. 


THE  GEOLOGY  OF  BEADNELL,  IN  THE  COUNTY  OF 
NORTHUMBERLAND,  WITH  A  DESCRIPTION  OF  SOME 
ANNELIDS  OF  THE  CARBONIFEROUS  FORMATION. 

By  Gborgb  Tate,  Esq.  F.G.S. 
Read  before  the  Benmchhire  Naturalisti  Club,  at  Beadnell,  in  May,  1 858. 


A  SECTION  along  the  coast  from  Ebbs  Nook  to  Annstead  Bay,  of 
nearly  one  and  a  half  miles  in  length,  exhibits  a  fine  series  of  rocks 
belonging  to  the  Mountain  Limestone  Formation.  Thick  sandstones 
and  limestones,  shales  with  ironstone,  and  coal-seams  are  intercalated 
with  each  other  j  and  these  strata  are  traversed  by  a  lead-vein  and  a 
basaltic  dyke.  As  we  wander  along  the  shore,  we  meet  with  evidences 
of  sea-deposits  in  the  limestones  and  calcareous  shales,  wherein  are 
embedded  many  corals  and  moUusks ;  the  sandstones,  shales^  and  coal 
afford  relics  of  the  vegetation  of  the  Carboniferous  Era ;  some  slaty 
sandstones  give  distinct  indications  of  ancient  shallow  sees  and  coast- 
lines, whereon  the  waves  broke  gently  and  over  which  worms  crawled; 
while  the  basaltic  dyke  tells  of  the  play  of  internal  forces,  rending 
asunder  the  vast  mass  of  stratified  rocks,  and  pouring  molten  lava 
into  the  fissures. 
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The  general  dip  of  the  strata,  about  15'',  is  south-east,  and  as  we 
proceed  northward  we  pass  over  the  lower  beds  in  succession.  There 
are  a  few  dislocations  and  &ults,  and  in  some  parts  the  limestones  are 
thrown  into  wave-like  ridges  and  hollows ;  but  the  contortions  are  not 
80  remarkable  as  at  Ho  wick,  Holj  Island,  and  Scremerston.  As  the 
greater  proportion  of  the  middle  group  of  the  mountain-limestone 
rocks  is  seen  here,  the  following  section  will  be  instructive,  giving,  as 
it  does,  the  strata  in  detail  fram  the  highest  at  Ebbs  Nook,  down  to 
the  lowest  which  have  been  reached  by  pit-sinkings  in  the  neighbour- 
hood. It  has  been  made  out  bj  repeated  examinations  of  the  coast, 
collated  with  information  derived  from  pit-sinkings,  which  has  been 
kindly  supplied  to  me  by  my  friend,  Mr.  WUliam  Wilson,  the  intelli- 
gent manager  of  the  Shilbottle  Colliery.  The  lower  strata  from 
No.  68  downward  are  taken  entirely  from  pit-sections. 

SECTION. 


ft.  in. 

1.  Ebbs  Nook  Ma^esian  lime- 

stone, oontaimng  ProdwAui 
gig€viUeutj  Spirtfer  lineaiUB, 
C/ueteta  septotut,  LithoHro- 
Hon  htuaUiformef  SyringO' 
pora  ramuhaa,  Jke.   .    .    .  30  0 

2.  Bed,  flaggy  sandstone,  ripple- 

markea 4  0 

3.  Shale,  reddish  at  to]),  darker 

and  carboDAoeous  in  lower 
beds 20  0 

4.  Coal 12 

5.  Fire-day  and  shale     ...70 

6.  Flaggy  sandstone8,micaoeou8 

along  the  laminae ;  with 
borings  of  annelids) ...  30  0 

7.  Shale 5  0 

8.  Sandstones     with     ripple- 

marks,  ffilse-bedding,  and 
worm-casts  and  trails   .    .  40  0 

9.  Shales 27  0 

10.  Limestones,  generally  blue ; 

some  beds  dun,  weathering 
buff;  a  calcareous  shale, 
2  ft.  6  in.  is  interBtratifled : 
— Productus  gigantetUf  Avr 
laphyllum  funffitei,  Ac.      .  28  0 

11.  Coal  mixed  with  shale     ..06 

12.  Arenaceous  shale    ....10 

13.  Sandstones,  some  blotched 

and  red,  others  flaggy ; 
Stigmaria  Jiooidea  in  upper 


14. 
16. 


16. 


beds,  annelids   in   flaggy 

beds 

Shale  with  ironstone-nodules 

Limestone,  senerallT  blue: 

— the  basaltic  dyke  cuts 

through  these  lieds  near 

the  shore 

Coal 

17.  Qrey  shales  with  ironstone- 

nodules       

18.  Blue  shales 

19.  Qiev  slaty  sandstone  .    .    . 

20.  Coal  {atony  coal) — ^this  is  veiy 

nearly  in  the  same  position 
in  the  series  as  the  fine 
"ShUbottle^am"  .    .    . 

21.  Slaty  sandstones    .... 

22.  Blue  slates 

23.  Slaty  sandstones  and  shales 

— some  beds  are  ripple- 
marked,  and  the  rem  of 
Galena  is  seen  crossing  the 
sandstone 

24.  Shales 

26.    Limestone,  dark     .... 

26.  Grey  slaty  sandstones  and 

shales 

27.  Calcareous  shale ;  with  many 

fossils 

28.  Limestones  much  contorted ; 

the  uwer  beds  impure,  but 
the  middle  and  lower  make 
good  lime.  These  beds  were 


24  0 
15  0 

ISO 
0  6 

10  0 

15  0 

5  0 

1  0 

8  0 
7  0 

37  0 

10  0 

6  0 

27  0 
3  0 
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29. 
30. 
31. 
32. 

33. 

34. 
35. 


36. 


37. 

38. 

39. 
40. 
41. 
42. 

43. 

44. 
45. 
46. 
47. 
48. 
49. 
60. 
51. 
62. 
53. 


worked  here  until  lately ; 
and  also  at  North  Sunder- 
land, where  they  are  brought 
in  through  the  undulations 
and  faults  of  the  strata. 
They  are  veiy  fossiliferous.  24  0 

Coal 0  8 

Fire-day  and  shales  .  .  .  10  0 
Sandstone,  upper  beds  slaty.  30  0 
Carbonaceous    shales    with 

ironstone-nodules     .    .    .  10  0 
Limestone,  dun  and  impure 

— Produdus  ffiganteua  ..40 
Carbonaceous  shales   .    .    .  12  0 
Coal  ("  BeadneU-coal").  Var 
ries  in  thickness  from  2  ft. 
6  in.  to  6  ft. ;  the  average 

about 3  0 

Sandstones  and  slaty  sand- 
stones with  SigiUaria  oi^ga- 

num 17  0 

Coal 16 

Grey  slaty  and  flaggy  sand- 
stones      45  0 

Shales 8  0 

Grey  shity  sandstone  ...    6  0 

Shales 10  0 

Sandstones,  some  of  the  beds 

red 38  0 

Grey  shales 22  0 

Limestone  * 2  6 

Grey  slaty  sandstones.  .  .  60 
Fire-day  and  shales  .  .  .  30  0 
Coal  {ttane-eloae-eoal)  .  .'  .  14 
Grev  shity  sandstone  .    .    .  10  0 

DarK  shale 5  0 

Slaty  sandstone 10  0 

DarK  shale 18  0 

Limestone 14  0 

Coal 0  4 


54.  Grey  sandstones  and  slaty 

sandstones 9  0 

55.  Limestone 5  0 

66.  Coal  ("Swinhoe  coal")    .    -    14 

57.  Sandstones 27  0 

58.  Grey  shale 9  0 

59.  White  sandstone    .    .    .    .  12  0 

60.  Blue  shale 36  0 

61.  Limestone,  impure     ...    6  0 

62.  Coal 0  9 

63.  Fire-clay  and  shales    ...  24  0 

64.  Coal  ("Fleetham  coal/'  of 

good  quality) 16 

65.  Sandstones 132  0 

66.  Blue  shales 33  0 

67.  Sandstone 21  0 

68.  Limestone 21  0 

69.  Coal 0  4 

70.  Slaty  sandstones  and  shales.  60  0 

71.  Coal 0  10 

72.  Firwilay 48  0 

73.  Limestone,  light-coloured    .    6  0 

74.  Coal,  mixed  with  sandstone.    2  0 

75.  Shales  and  slaty  sandstone  .  16  0 

76.  Limestone,  impure     ...    2  0 

77.  Coal 2  0 

78.  Sandstones 150  0 

79.  Shity  sandstone      .    .    .    .  30  0 

80.  Bhie  shale 6  0 

81.  Hard  stone 4  0 

82.  Sandstone,  coarse,  white .    .15  0 

83.  Blue  shale 12  0 

84.  Coal,  good 18 

85.  Slaty  sandstones    .    .    .    .  27  0 

86.  Coal  ("main  coal")    ...    40 

87.  Fire-day 6  0 

8a    Blue  shale 42  0 

89.    Limestone 4  0 

Total    .    .      1,493  10 


There  are  in  this  section  fourteen  different  limestones,  varying  in 
thickness  &om  2  to  30  feet,  and  having  an  aggregate  thickness  of  171 
feet.  Most  of  them  are  of  a  bluish  colour  and  yield  good  lime ;  many 
fossils  characteristio  of  the  mountain-limestone  formation  occur,  espe- 
cially in  the  thicker  sills  and  in  the  calcareous  shales  connected  with 
them.  The  main  limestone.  No.  28,  is  the  most  fossiliferous ;  and  the 
following  list,  though  far  from  complete,  will  show  how  rich  it  is  in 
organic  remains : — 


FISH. 


CladodHt  mirabilUf  Ag.  (teeth). 
Cochliodm  magnu»,  Ag.  (teeth). 


A  few  remains  of  fish  appear,  viz.—     r  -  ^«  .Tom  a  m?  a 

Megalichlhys  EibbertL  Ag.^^es,  of  &    I  CRUSTACEA. 


quadrate  form,  one  moh  across.) 


OrifUhiJ^  P^rntnMy  Tate. 
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't  ffiganUut  and  other  commoner  mountoia-limestone  fooeils,  it 

with  lu^  masses  of  the  corals  Zitkcatrotion  batalt^brme  and 

MpCotiM,-    and  oooasionally  we   find  Syrijtgopora  ramvlota, 

a  rare  ooral  in  the  Northumberland  beds.     These  distinctive 

lis  are  excellent  guides  in  tracing  the  range  of  this  "bUI." 

ard  I  have  found  it  at  H0I7  Island,  and  southward  I  baTC 

t  to  Spittleford,  near  Embleton,  and  to  Dunstan,  Craster,  and 

tie ;  thence  in  a  souUi-vest  direction  to  Whittle,  Newton-on- 

or,  Framlington,  and  across  the  Coquet  to  Ward's  Hill  and 

V.     It  should  be  noticed  that  the  magnesian  character  of  this 

ne  is  a  local  phenomenon,  aeemingly  in  some  way  arising  from 

aimitf  of  basalt ;  in  sereral  parts  of  its  range,  as  at  Shilbottle 

iimlington,  it  ia  a  comparatiTely  pure  carbonate  of  lime. 

re  are  eighteen  different  ooal-seams  in  the  section ;  most  of  them 

id  of  an  inferior  quality ;  only  two  exceeding  2  feet  in  thick- 

tbeir  aggregate  tluoknesa  beii^  oul;  24  feet  i  inchea     That 

is  called  the  "Beadnell-coal"  (No.  35)  has  been  worked  both 

'mestic  use  and  for  lime-burning.     It  is  of  Tariable  thickneea, 

]i  less  than  2  feet  6  inches,  and  generally  about  3  feet ;  but  oa 

Taylor's  estate  it  has  been  found  as  much  as  6  feet  thick,  and  of 

tor  quality  than  ia  other  localities.    It  lies  there,  however,  below 

na-level  j  and  as  the  sea  some  time  ago  broke  into  a  neighbouring 

■ry,  due  precautions  would  be  necessary  to  prevent  a  similar 

>tion,  in  the  event  of  this  more  valuable  portion  being  worked  for 

use  of  the  district 

iie  sandstones  and  shales  associated  with  the  coal-seadiB  contain 
ja  of  the  vegetation  of  the  Carboniferous  Era ;  Sttgrnaria  Juxndtt 
oar  abundantly  in  these  beds,  with  a  few  Sigillariie.  One  interesting 
cimen  of  Sigillaria,  laid  bare  in  quarrying  the  sandstone  in  1853, 
^trManiore  particular  notk-o  ;  nltlmiigh  but  a  fragment,  it  waa 
M^ta.  iMJ^t,  two  Toet  LiFo  JDulifs  \\\  duirueter  at  the  lower  end, 
aSS^tnlue  inches  vX  the  iiigher.  It  »tood  perpendicular  to  the 
^H^AMl  dip  19'  8out1i-«ust,  and  its  inclination  to  the  horizon  was 
^^  Kjjiil""'  I  extremity  tfirniinated  abruptly  on  the  enr&oe  of  slaty 
P  outcrop  of  the  rock  in  which  it  was  embedded 
/  ^      JBfibov  IHr  upwFLfd  it  extended.     Over  its  surface 

>  bark  converted  into  coal  j 
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but  the  interior  was  replaced  with  aandatone,  retaining  no  stractnre, 
but  bearing,  however,  the  rude  flutings  which  distinguish  the  casts  of 
Sigillarise :  it  appeared  to  belong  to  the  species  SigiUarick  or^anvm. 
The  sandstone  in  which  it  stood  consists  of  several  beds ;  the  lines  of 
stratification  distinctly  passing  through  the  fossil,  and  curving  more 
or  less  downward  on  all  sides  towards  it  No  roots  could  be  observed 
attached  to  this  tree;  yet  from  its  position  at  right  angles  to  the 
strata,  and  the  peculiarity  of  the  stratification,  I  think  it  originallj 
grew  on  the  spbt  Indeed,  there  seems  to  me  little  doubt  that  most 
of  the  coal-seams,  even  in  northern  Northumberland,  have  been  formed 
of  plants  and  trees  which  grew,  during  the  Carboniferous  £ra^  in  the 
district  now  occupied  by  the  coal-beds ;  the  under-clay  usually  beneaUi 
each  coal-seam  having  been  the  surface-soil  on  which  they  grew,  it  is 
now  found  more  or  less  traversed  by  the  Stigmaria  fcoideiy — the  roots 
of  Sigillariffi, — ^the  trunks  of  which  have  largely  contributed  to  the 
formation  of  the  coaL  As  this  fossil  tree  is  frequently  to  be  seen  in 
Northumberland,  it  may  add  to  the  interest  of  these  notes  to  g;iTe  the 
following  description  from  my  "  Fossil  Flora  of  the  Eastern  Bordets.* 
''  The  structure  of  the  SigillarisB  differs  widely  from  that  of  any  living 
plant ;  it  is,  however,  essentially  acrogenous ;  and  the  nearest  analogue 
to  those  majestic  trees  of  other  times  is  the  Lycopod  or  lowly-creeping 
dub-moss ;  yet  the  radial  arrangement  of  the  woody  tissue  and  the 
presence  of  medullary  rays  and  a  sheath  bring  them  into  a  distant  re- 
lationship to  exogenous  vegetation.  Bronguiart  considers  them  allied 
both  to  the  Lycopod  and  to  the  Cycas  ;  they  form,  therefore,  a  con- 
necting link  between  orders  which  stand  far  apart  in  existing  nature. 
Composed  chiefly  of  cellular  tissue,  the  Sigillarite  were  extremely  suc- 
culent ;  they  grew  in  swamps  and  marshes,  their  long  and  numerous 
roots  and  rootlets  (Stigmaria)  forming  an  entangled  mass  and  per- 
meating the  mud  in  all  directiofis,  in  a  manner  similar  to  that  of  the 
living  water-lily  in  shallow  lakes  and  pools.  The  roots  sometimes  ex- 
hibited a  crucial  arrangement,  uniting  into  four  main  portions,  aepa- 
rated  from  each  other  by  deep  channels  and  forming  a  dome,  from  the 
summit  of  which  the  furrowed  and  scarred  stems,  clothed  in  the  upper 
parts  with  a  long,  narrow,  and  pendent  foliage,  rose  to  the  height  of 
nearly  100  feet."  * 

*  Tate's  "  Fossil  Flora  of  the  Mountain  Limestone  Formation,**  in  Dr.  John- 
ston's "  Botany  of  the  Eastern  Borders,"  p.  299. 
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Other  oonditions  of  the  Carboniferous  Era  are  made  known  by 
several  of  the  sandstones,  which  present  ripple-marks^  oblique  lamina- 
tion, and  fossil  worms  and  worm-tracks,  indicating  ancient  beaches  and 
the  action  of  waves  and  currents.  When  deposits  are  made  in  com- 
paratively tranquil  water,  the  planes  of  the  several  beds  are  pretty 
nearly  parallel  to  each  other  ;  but  some  sandstones  exhibiting  in  mass 
this  ordinary  stratification  have  also  included  in  them  thin  layers  or 
stratula,  which  are  inclined  sometimes  highly  to  the  plane  of  the 
principal  bed  ;  of  this  oblique  lamination,  or,  as  it  is  frequently  called, 
false-heddingy  there  are  many  examples  in  the  "  Beadnell-sandstones." 
Both  ripple-marks  and  &lse-bedding  result  from  the  action  of  waves 
and  currents ;  the  former  being  produced  by  the  gentle  motion  of 
waves,  and  the  latter  by  stronger  currents.  After  the  recesBion  of 
the  tide,  farrows  and  ridges  may  be  seen  on  sandy  and  muddy  coasts ; 
these  are  similar  in  form  and  arrangement  to  those  left  impressed  by 
ancient  waves  on  the  ''  Beadnell-sandstones,**  in  which  they  are  beau- 
tifully distinct ;  some  of  them  are  large,  measuring  six  inches  from  one 
ridge  to  the  other,  and  they  usually  trend  from  east  by  south  to  west 
by  north.  As  the  line  in  which  a  current  moves  is  at  right  angles  to 
the  direction  of  such  marks,  the  ancient  currents  which  rolled  over  the 
Beadnell  coast  must  have  come  either  from  the  north  or  the  south. 

Mr.  H.  C.  Sorby  has  attempted  to  determine  the  direction  whence 
currents  came  by  observations  on  the  dip  of  the  stratula,  as  he  con- 
siders the  direction  to  be  the  opposite  to  this  dip  in  relation  to  the 
plane  of  true  bedding ;  and  he  concludes  from  a  series  of  observations, 
that  the  drifting  current  which  formed  the  carboniferous  sandstone- 
beds  of  the  southern  part  of  the  coast  of  Northumberland  came  from 
north  9*"  east.*  The  "  Beadnell-beds,*'  however,  do  not  not  lead  to  any 
Bubh  general  conclusion,  for  I  found  in  the  same  stratum,  and  within 
a  distance  of  not  many  yards,  that  the  stratula  in  one  place  dipped 
from  40''  to  70°  to  the  north,  and  in  another  place  at  similar  angles  to 
the  south-west  by  south.  Probably  this  bed  had  been  formed  by  the 
action  of  strong  eddies  and  counter  currents,  which  piled  up  the 
drifted  sand  with  considerable  irregularity. 

Most  curious  and  instructive  are  the  fossil  worms  and  their  tracks 
which  occur  in  several  layers  of  flaggy  and  ripple-marked  sandstones 
*  ProceedingB  of  the  Yorkshire  Geological  Society  for  1852,  p  232. 

VOli,  IL  F 
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a  little  northward  of  Ebbs  Nook.  They  are  seen  alao  in  other  aand- 
stone  beds  of  the  section,  as  well  as  in  other  localities  in  Northum- 
berland. Though  similar  annelids  are  not  unfrequent  in  Pabdoioie 
rocks,  they  have  been  but  seldom  noticed.  Species  from  the  Siluritii 
rooks  haye  been  described  by  Sir  R.  Murchison  in  his  great  work  the 
"  Silurian  System/'  by -Professor  McCoy  in  Sedgwick's  ^*  SynopaiB  of  the 
Classification  of  British  Palaoozoic  Rooks,"  and  by  Mr.  J.  W.  Salter  in 
the  Quarterly  Journal  of  the  Geological  Society.  Few  distinct  descrip- 
tions haye  been  giyen  of  such  forms  in  the  Carboniferous  formation ; 
the  only  notices  I  know  of  are  contained  in  a  paper  by  Mr.  £.  W. 
Binney,  "  On  some  Trails  and  Holes  formed  in  rocks  of  the  Csxbo- 
niferous  Strata  j"  *  and  in  an  excellent  popular  "  Account  of  a  large 
fossil,  marine  worm,  occurring  in  the  Mountain-limestone  district  io 
Wensleydale,  Yorkshire,"  by  Mr.  Edw.  Wood,  p.G.s.t  Mr.  W.  Lee 
also  refers  to  annelid-borings,  in  a  paper  on  what  he  calls  *^  Fonil 
Footprints  in  the  Carboniferous  system.*'  t  Haying  carefully  examined 
the  annelids  in  the  Mountain-limestone  formation  of  Northumberland, 
I  am  able  to  distinguish  four  distinct  forms ;  two  of  them  are  refer- 
able to  Crasaopodia  (McCoy),  a  genus  which  has  been  found  in  Silurian 
beds,  and  which  may  be  thus  defined  : — Body  long ;  formed  of  exooft- 
siydy  short,  numerous,  wide  segments,  from  which  arise  yery  long, 
delicate,  crowded  cirri  forming  a  broad  dense  fringe  on  each  side,  com- 
pletely concealing  the  feet.  These  annelids  appear  to  belong  to  the 
order  Dorsibranchiata  of  Cuyier,  and  are  allied  to  the  nereides  which 
now  inhabit  our  coast.  These  latter  are  marine  worms  which  creep 
in  a  serpentine  manner,  and  eyen  swim  by  succeasiye  undulations  of 
their  bodies  or  by  agitating  their  appendages. 

OBASSOFODU  BMBLKTONiA  §  (Tate).     Plate  IL  figs.  1^  2. 

Length  unknown  (upwards  of  two  feet) ;  width  one  inch  ;  thickness 
not  exceeding  four  lines ;  width  of  body  fiye  lines ;  articulations  three 
lines  apart ;  cirri  about  four  lines  long,  crowded,  there  being  twentj- 
four  in  the  space  of  one  inch.    There  is  no  appearance  of  a  head  ;  the 

*  Memoirs  of  the  Manchester  Philosophical  Society,  vol.  x.  p.  181. 


t  The  Naturalist,  Nos.  I.  and  II.  pp.  14  and  41. 
t  Proceedings  of  the  Yorkshire  Qeologica 


logical  Society,  vol  ix.  p.  409. 
§  I  have  named  this  after  my  esteemed  Mend,  Mr.  R.  0.  Ihnbleton.  the  acoom- 
plished  Secretary  of  oar  Club. 
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width  and  characters  are  the  same  throughout  the  entire  length ;  it 
occurs  in  large  rounded  loops  from  half  an  inch  to  more  than  three 
inches  apart 

Having  found  sections  showing  the  interior  of  this  curious  fossil,  I 
have  been  able  to  determine  the  width  of  the  body,  and  the  distance 
of  the  articulations  from  each  other. 

This  is  the  most  widely  distributed  of  the  carboniferous  annelids ; 
it  occurs  in  sandstones  of  the  mountain-limestone  at  Beadnell,  Scre- 
merston,  Howick,  Haltwhistle,*  and  also  in  flaggy  beds  of  the  millstone- 
grit  at  Berlin  Carr,  between  Alnmouth  and  the  Coquet. 

Fig.  1. — Upper  surfiMse ;  the  ked-like  centre  is  that  portion  of  the  body  not 

oovered  with  drrl 
Fig.  2.-^Section  showmg  the  articuUtions  of  the  body  ;  a.  intestinal  canal ; 

b,  muscular  layer  and  articulations ;  c,  space  occupied  oy  drri. 

CBAflSOFODiA  HEDiA  (Tate).     Plate  II.  figs.  3,  4. 

Length  considerable  (upwards  of  three  feet,  nine  inches) ;  usual 
width  about  four  lines ;  some  specimens  are  only  three  lines,  others  sb 
much  as  six  lines  wide ;  thickness  three  lines ;  width  of  body  two 
linee ;  length  of  cirri  one  line  and  a  half,  twenty  of  them  in  the  space 
of  one  inch ;  the  width  and  thickness  continue  the  same  throughout 
the  entire  length. 

It  occurs  in  irregular  loops  and  long  undulations  which  occasionally 
cross  each  other,  and  is  quite  distinct  from  the  C,  Umbletonia,  being 
much  smaller  and  much  thicker  in  proportion  to  its  size ;  the  cirri  are 
less  crowded  and  the  foldings  are  more  tortuous  and  irregular. 

It  occurs  in  sandstone  at  Beadnell,  abundantly  at  North  Sunder^ 
land,  at  Newton-on-the-Moor,  and  at  Howick. 

Fig.  3.— np|)er  snifiice. 

Fig.  4.— Section  showing  the  drri  and  a  cast  of  the  body. 

NsMB&TiTBS  (MoLbat). — A  Gcnus  which  has  been  described  from 
the  Silurian  formation ;  it  is  thus  defined  : — Body  very  long,  linear, 
slender,  oi  nearly  uniform  thickness  througkout,  without  distinct 
articulations. 

*  On  the  Irthing,  near  Combe  Crag. 

f2 


68  THE  GBOIiOOlBT. 

NEinsRTiTBS  UNDULATA  (Tate).    Plate  XL  fig.  5, 

Length  unknown  (upwards  of  nine  inche6)i  body  round,  half  a  line 
in  diameteTi  usuallj  in  loop-folds  from  a  quarter  to  half  an  indi 
apart ;  neither  articulations  nor  cirri  are  observable. 

This  species  is  generally  found  where  fossil  worms  appear;  it 

occurs  in  sandstone  at  Beadnell,  North  Sunderland,  Howick,  vA 

Haltwhistle. 

Fig.  5. — ^KemertiteB  ondulata,  aooompanied  with  boriogB  of  other  annelids  ; 
tiuB  spedes  also  is  figured  on  the  slab,  fig.  $. 

Eigne  (Tate). — ^This  annelid,  very  different  from  eyezy  other, 
occurs  in  considerable  abundance  at  Howick,  in  a  thick  flaggy  sand- 
stone which  holds  a  similar  relative  position  in  the  mountain-lime- 
stone series  to  some  of  the  sandstone-beds  at  BeadnelL  This  fossfl, 
too,  is  associated  with  the  same  species  of  worms  as  are  found  at 
BeadnelL  It  has  characters  so  remarkably  distinct  that  I  have  pro- 
▼isionally  given  it  a  generic  as  well  as  a  specific  nam  a 

EiONE  MONILIFORMIS  (Tatb).    Plate  II.  fig.  6. 

Length  unknown  (upwards  of  three  feet) ;  body  rounded,  lower 
surface  and  sides  moderately  convex,  smooth,  upper  annulated, 
diameter  six  lines ;  articulations  consisting  of  bead-shaped  rings  on 
the  upper  surfisu^e,  distinctly  separated  from  each  other  by  a  deep 
Bulcation,  the  length  of  each  articulation  being  five  lines ;  it  occurs  in 
long  undulations.  Some  individuals  are  a  little  larger  and  others 
a  little  smaller  than  the  size  stated ;  but  each  preserves  the  sixe  and 
character  throughout  the  entire  length.  I  have  been  unable  to  detect 
any  internal  structure,  or  to  observe  setse,  cirri,  or  appendages. 

This  very  peculiar  fossil  worm  may  be  referred  to  Cuvier's  order 
Abranchiata.  Destitute  of  setse  and  cirri,  it  resembles  the  JEtimdo 
or  leech,  and  probably,  like  the  LumhticuB  or  earth-worm,  it  respited 
by  the  entire  surface  of  the  skin  and  not  by  special  organs ;  it  would 
progress  by  the  contraction  and  extension  of  the  subcutaneous  mus- 
cular stratum. 

It  is  found  at  Howick,  Scremerston,  and  Haltwhistle  in  Northum- 
berland, and  I  believe  also  in  Yorkshire. 

Besides  the  forms  now  described,  there  are  other  oasts  and  trails  at 
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Beadnell.  Some  seem  to  be  the  burrows  or  casts  of  annelidSy  pasBing 
either  perpendicularly  or  obliquely  through  several  layers  of  rock,  the 
upper  sur&oe  of  the  layers  being  pitted  and  the  under  projecting. 
These  ci^  or  burrows  are  about  two  lines  in  diameter,  and  are  so 
crowded  together  in  some  rocks  both  at  Beadnell  and  Kirkwhelpington, 
as  to  giye  the  stone  a  pock-marked  appearance.  Meandering  furrows 
about  one  line  in  width,  with  a  ridge  in  the  centre,  are  probably  the 
trails  of  an  annelid :  they  occur  also  at  Howick,  North  Sunderland, 
and  Haltwhistle.  It  has  been  suggested  that  these  were  tracks  made 
by  small  cnistaceans,  but  the  absence  of  all  remains  of  the  hard  shell 
renders  this  opinion  doubtful,  and  more  extended  observations  on 
these  borings  and  trails,  and  on  the  other  markings  associated  with 
them,  are  required  before  the  true  characters  can  be  distinctly 
determined. 

As  confirmatory  of  the  marine  conditions  of  the  rocks  in  which  the 
ripple-marks  and  annelids  are  found,  I  may  add,  that  the  flaggy 
sandstone  containing  annelids  at  Howick  has  in  some  of  the  layers 
BeUerophoUj  EuomphaltUy  Murehuonioy  and  PleuroUmuiria^  shells  un- 
doubtedly of  marine  origin. 

The  group  of  &cts  now  noticed  gives  us  a  partial  glimpse  into  a  &r 
distant  era.  The  Beadnell  flaggy  beds  expose  to  our  view  an  ancient 
coast-1  ine :  we  hear  the  waves  breaking  on  the  shore ;  we  perceive 
currexftts  rolling  along  masses  of  sand ;  the  tide  recedes,  and  ripple- 
marksy  long  ridges  and  furrows,  sharp  and  distinct,  appear;  there, 
too,  are  seen  worms,  some  of  large  size,  crawling  over  the  surface  or 
burrowing  in  the  sand  Marks  left  by  the  sea  are  often  fugitive, — 
the  impressions  made  by  one  tide  are  obliterated  by  another ;  but 
here  they  are  preserved ;  the  sand  and  mud  are  hardened,  it  may  be, 
by  a  warm  sun  breaking  forth  and  baking  the  surface  before  the 
return  of  the  tide ;  other  deposits  have  covered  over  the  markings, 
and  buried  up  and  preserved  the  oiganic  forms;  and  now,  when 
these  rocks  are  laid  bare  and  examined,  they  reveal  to  us  that  the 
same  physical  laws  operated  during  the  Carboniferous  Era  as  at  the 
present  time,  and  that,  though  the  aspects  of  vegetation  were  wonder- 
fully difierent,  and  oiganic  life  specifically  distinct,  yet  the  animals  of 
the  period  were  formed  according  to  the  same  types,  and  were  subject 
to  like  conditions  as  those  now  existing. 


70  THB  OaOUKIIST. 

Befora  leaying  the  stratified  rooks,  aUuaioti  may  be  made  to  t2« 
illustration  they  afford  of  changes  of  physical  condition  and  of  oscil- 
lations of  level  Taking  the  coal  in  connexion  with  the  limestODe. 
there  is  eyidence  of  not  less  than  fourteen  changes  of  level ;  aa  manj 
times,  during  the  period  when  these  rocks  were  being  deposited,  tb« 
district  was  clothed  with  an  abundant  and  marvelloua  y^getatioa, 
—aa  many  times  were  there  alternations  of  swamps  and  lakes,  of 
estuaries  and  lagoons,  and  of  seas  sometimes  profound,  though  gene- 
rally of  moderate  depth. 

A  little  northward  of  the  basaltic  dyke,  a  narrow  crack  or  finore  of 
the  sandstone  contains  galena  or  sulphuret  of  lead  It  runs  acnM 
the  strata  from  south  by  east  to  north  by  west ;  and  a  branch  from  it 
forks  off  to  the  north-north-west  The  vein  seems  too  small  to  be 
worked  with  advantage.  Its  position  gives  probability  to  the  theoi; 
that  the  igneous  agency  which  forced  upward  the  basalt  produced  also, 
by  sublimation,  the  ore  which  is  found  in  the  vein. 

When  viewed  from  the  shoro  near  to  Dunstan  Square,  this  basaltic 
dyke,  even  to  one  unacquainted  with  geological  principles^  is  & 
striking  and  interesting  object.  It  rises  perpendicularly  through  the 
stratified  rocks,  and  runs  in  a  direct  line  from  west  85^  south  to  east 
S5°  north.  Its  width  is  twenty-five  feet^  eontracting  semward  to 
twenty  feet.  It  stands  in  some  parts  ten  feet  above  the  strata,  and 
appears  like  a  wall  rudely  piled  up  by  Cyclopean  builders;  and, 
although  in  other  parts  it  is  broken  down  by  the  waves,  its  oourse  oui 
be  distinctly  traced  for  a  considerable  distance  into  the  sea.  Tha 
basalt  is  of  the  usual  composition,  augite  and  felspar ;  but  it  is  finer 
grained  than  the  larger  masses  at  Ratcheugh  and  the  Fame  Islanda 
The  adjacent  strata  are  very  slightly  altered  in  position ;  bat  their 
structural  characters  are  changed.  Coal  for  some  distance  from  it  is 
valueless ;  limestone  near  it  will  not  bum  into  lime  ;  and  sbale  and 
sandstone  are  indurated.  At  the  point  of  contact,  sandstones,  shales, 
and  limestones  are  much  jointed  and  fissured,  and  assume  the  external 
form  of  basalt;  on  the  other  band,  the  basalt  itself  beoomes  cal- 
careous and  siliceous.  This  transference  of  qualities  and  the  stra^ 
tural  changes  superinduced  are  the  results  of  the  igneous  agencj 
which,  by  its  upward  pressure,  rent  asunder  the  vast  mass  of  stratified 
rocks,  and  then  poured  the  molten  basalt  into  the  fissures. 
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THE  GEOLOGY  OF  HOOK  POINT. 

By  Professor  R  Harkness,  F.R.S.  F.G.S. 

{CotiiMMed  from  page  82.) 

Thb  paleontology  or  the  study  of  .the  fossils  of  Hook  Head  is,  if  it 
be  possible^  even  more  interesting  than  its  physical  geology.  As  soon 
as  oyer  we  cross  over  the  sandstones,  and  ascend  into  the  higher  strata 
of  the  Carboniferous  series  proper,  we  reach  a  domain  abounding  with 
animal  life.  Almost  immediately  above  the  sandstones  which  afford  the 
remains  of  the  fossil  plants,  we  reach  a  zone  having  a  distinct  mineral 
character.  This  zone  consists  of  a  black  shale,  a  substance  which  was 
originally  black  mud  deposited  by  the  sea,  and  this  black  shale  is  an 
important  member  of  the  great  Carboniferous  series  of  the  south  of 
Ireland.  At  Hook,  it  is  a  very  degraded  form  of  that  member  of  the 
Irish  carboniferous  series  known  under  the  name  of  '^  carboniferous 
slate.**  In  this  locality  it  has  a  thickness  of  only  a  few  yards,  but  west- 
ward from  Hook  the  carboniferous  slate  increases  in  thickness,  until  we 
find  it  in  the  county  of  Cork,  separating  the  sandstone  strata  below  from 
the  lower  portion  of  the  carboniferous  limestone  above,  by  an  interval, 
in  some  instances,  reaching  to  about  4,000  feet.  At  Hook,  this  ancient 
muddy  sea-bottom  seems  to  have  existed  for  a  shorter  time  than 
towards  the  westward,  and  was  succeeded  by  a  sea  containing  a  con- 
siderable portion  of  lime  in  its  waters. 

The  limestone  which  succeeds  the  black  shale  at  Hook  is  not  of  so 
pure  a  character  as  that  which  forms  the  general  great  mass  of  the 
Lower  Limestone  of  Ireland.  It  is  largely  impregnated  with  mud,  and 
seems  to  have  resulted  from  nearly  the  same  physical  conditions  as  the 
inferior  black  shale,  differing  only  from  the  latter  in  containing  a 
greater  amount  of  lime.  The  black  shale  and  the  limestone  equally 
afford  fossils,  and  they  show  us  to  what  an  extent  animal  life  abounded 
in  the  seas  during  this  early  geological  period.  All  geologists  con< 
versant  with  Carboniferous  fossils  are  not  only  aware  to  what  an  ex- 
tent many  of  the  forms  of  life  of  this  period  abound  in  this  locality, 
but  likewise  know  the  perfection  of  the  Hook  organisms.  Among 
zoophytes — those  plant- like  animals  which,  in  external  form,  nearly 
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approach  to  vogetableSy  but  which  in  their  portions  pnmnnmng  tke 
power  of  sensation  have  the  simplest  animal  organisation — we  find  the 
Astrofoporaf  with  its  slightly  convex  surface  covered  over  with  stelUte 
poresy  the  former  abode  of  the  numerous-headed  animal  which  cob-  | 
structed  the  strong  &bric  forming  its  habitation.  Here,  too,  ocean 
the  Aulopora^  with  its  chain-like  form,  spreading  itself  over  the  sor- 
&ces  of  shells^  and  studded  on  its  upper  side  with  numeroos  aper 
tures  from  whence  issued  the  heads  of  its  occupant  The  MttheUm. 
with  its  sur&ce  covered  with  depressed  stars,  arranged  in  an  hexagoml 
form  like  an  anti^e  pavement,  here,  too,  makes  its  appeanmoe  in 
considerable  abundance;  Stenoporu,  with  its  blanching  form  aad  mgoai 
surface,  here  also  occurs ;  and  among  them  also  we  find  ZaphnUk, 
which,  when  broken  perpendicularly,  exhibits  a  structure  like  a  series  of 
small  funnels  piled  one  upon  another  in  its  interior. 

Hook  Head  is,  however,  more  famous  for  its  Crinolds — ^those  ancioit 
stem-like  stone-lilies  endowed  with  animal  organization,  and  which 
flourished  in  such  great  abundance  in  mauy  of  the  paleoaoic  seas; 
numberless  fragments  of  these  forms  occur,  for  the  most  part  in  the 
state  of  fragments  of  stems ;  sometimes  in  the  form  of  the  cup- 
plates,  and  instances  are  not  uncommon  of  almost  perfect  Bpecimeos 
being  found. 

One  of  the  forms  of  crinoids,  Actinocrinus^  makes  its  appearance 
generally  in  the  condition  of  detached  plates  3  sometimes  we  have  the 
cup  in  a  state  of  perfection  showing  the  base  composed  of  its  three 
pieces  of  quadrangular  form,  surmounted  by  numerous  hexagonal 
plates,  and  terminated  by  arms  which  branch  in  a  dichotomous 
manner.  Cyathocrinus,  too,  occurs  here,  with  its  cup-base  oomposal 
of  five  pieces  supporting  five  other  larger  plates,  which  form  the 
principal  mass  of  the  cup,  and  the  base  from  whence  the  armfl 
emanated.  PlaijfcriniM  also  abounds,  with  its  base  composed  of  three 
plates,  surmounted  by  five  larger  pieces,  which  immediately  support 
the  base  from  whence  the  dichotomous  ones  arise.  Poteriocrimu, 
with  its  five  basal  pieces,  and  its  five  subradial  fragments,  and  long 
branching  arms,  here  is  met  with.  EJiodocfinua  also  is  seen,  with  its 
numerous  plates  beautifully  fitted  together,  and  looking,  in  some 
qpecies,  like  a  rugose  seed  studded  over  with  tuberdea  It  frrequently 
^^•"^ns  that  here  we  meet  with  an  individual  crinoid  in  which  the 
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stem,  Clip,  arms,  and  thin  net-like  membranes  retain  all  their  original 
perfection,  and  they  appear  as  if  they  had  been  suddenly  enveloped 
in  some  rapid  deposition  of  mud,  while  they  were  resting  itom  their 
labours  and  digesting  the  food  which  their  membraneous  extremities 
had  caught.  In  some  instances  the  stems  are  in  such  a  condition  as 
to  aUow  us  to  judge  of  the  arrangement  of  the  joints  composing 
them,  as  also  of  their  flexibility.  The  sur&ces  of  some  of  the  strata 
are  covered  by  these  stems,  and  sometimes  the  stems  have  such  a 
ednuous  and  convoluted  aspect  as  to  lead  to  the  conclusion 
that  these  crinoids  covering  the  bottom  of  the  carboniferous 
sea,  moved  about  under  every  influence  of  wave  and  current;  as 
trees  do  on  land  when  a  breeze  is  powerful  enough  to  shake  them. 
Hook  Point  is  equally  celebrated  for  the  remains  of  that  tribe 
of  animals  which  is  known  imder  the  name  of  Bryozoa,  and 
which  in  their  internal  structure  have  great  affinity  to  animals 
constructing  and  inhabiting  bivalve-shells.  Among  these  we  have 
IXctstopora,  a  parasite,  which  lived  and  built  its  habitation  on  other 
Bryozoa,  forming  a  small  patch  of  calcareous  matter,  having  cells  with 
semicircular  apertures  pointing  outwarda  Olauconome— one  form  of 
which  presents  a  fbather-like  aspect,  having  a  central  shaft,  from 
whence  issue  numerous  obliquely  placed  bars,  running  together 
regularly,  and  leaving  interspaces  of  an  oval  form,  the  bars  having 
on  one  side  a  row  of  pores  along  each  margin — ia  seen  in  considerable 
profosiou.  Pdypora^  a  net-like  form,  having  its  under  sur&ce  devoid 
of  pores,  but  with  the  upper  sur£EU)e  covered  with  several  rows  of  cells 
on  each  of  the  upright  bars,  also  appears  at  Hook  Point  The  form 
of  Bryozoa  which  occurs  in  the  greatest  profusion  and  perfection  is 
Fenesidla,  Several  distinct  species  here  make  their  appearance,  and 
in  some  cases  the  limestones  appear  to  be  almost  altogether  made  up 
of  this  form.  It  has  a  window-like  aspect  when  magnified  ;  but,  seen 
without  the  aid  of  the  microscope,  has  somewhat  of  a  net-like 
structure ;  its  under  sur&oe,  like  the  Bryozoa  generally,  is  devoid  of 
pores ;  but  the  thicker  upright  bars  have  commonly  a  finely  striated 
surfiEUse.  The  upper  side  of  the  bars  is  usually  marked  by  a  central, 
well-exhibited  keel,  and  on  the  outer  side  of  this  are  the  numerous 
pores  from  whence  the  heads  of  the  animal  inhabiting  the  Fenestella 
issued.    The  thin  cros»-bars  which  serve  to  connect  the  thicker  pore« 
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bearing  portiooB,  haye  no  porea  on  themi  and  they  form,  by  tkiNr 
janotions  with  the  thioker  ban>  a  seriea  of  quadrangular  Intei^meeH) 
which  give  to  this  form  the  aspect  ttom  whence  it  deriyea  ita  aamft 
These  ancient  Bryoioa^  or  Sea-mats  (Polysoa  of  some  authon),  aeeoi 
to  hare  been  strewn  over  the  bottom  of  the  carboniferous  aea  in  tha 
locality  in  such  provision  that  they  now  constitute  by  fiur  the  laigeit 
portion  of  the  organic  remams  of  the  limestone  of  Hook  Point. 

Several  forms  of  shells  are  met  with  among  the  fossils  of  Hook 
Point,  but  these  are  by  no  means  so  abundant  as  the  Bryozoa  ;  ndther 
do  they  occur  in  such  profosion  as  in  many  other  localities  of  the 
Carboniforous  Formation,  as  this  is  doTeloped  in  other  parts  of  Ireland, 
or  in  some  of  the  areas  of  Great  Britain  where  these  deposits  appear. 

There  is  one  circumstance  in  connexion  with  the  fossils  which  occur 
in  the  limestone  of  Hook  of  much  importance, — this  is  the  fine  state 
of  perfection  in  which  they  are  seen.  The  l^ozoa  stand  out  in 
beautiful  relief  from  the  mass  of  the  dark-colom*ed  matrix  which 
contains  them.  The  calcareous  habitations  of  these  ancient  ooeiqiantB 
of  a  former  sea  have  a  white  bleached-like  aspect,  whioh  oontrasti 
strongly  with  the  dark  limestone,  and  adds  much  to  the  interest  of 
these  ancient  remaina  The  soft  nature  of  the  imbedding  matrix  is 
the  origin  of  this  beauty  and  perfection  of  the  fossils.  The  clayey 
limestone  yields  easily  to  the  influence  of  the  sea,  and  portions  beoome 
decomposed  and  separated  from  the  organisms  which  are  contained 
therein,  allowing  these  latter  to  present  themselyes  in  a  state  of  high 
relief,  and  affording  to  the  paleontologist  opportunities  of  obtaining  a 
knowledge  not  only  of  the  dwellings,  but  also  of  the  bodies,  of  the 
creatures  which  &shioned  these  stony  abodes. 

These  antique  records  of  an  early  epoch  in  our  earth's  history^  from 
whence  we  obtain  a  knowledge  of  some  of  the  creatures  which  have 
enjoyed  *^  their  little  all  of  life"  in  seas  of  ancient  times,  speak  to  us 
of  periods  so  long  and  so  remote,  that  the  mind  fells  even  to  grasp  the 
amount  of  time  consumed  during  their  existence  as  species  upon  our 
planet.  Man  measures  his  periods  by  motion ;  he  counts  his  days^ 
and  months,  and  years  by  the  revolution  of  his  earth  and  those  oeles- 
tial  bodies  which  are  the  companions  of  his  world  in  "  hearens  with 
hollowness."  Days,  and  months,  and  years  rolled  by  in  periods  long 
— * — *ent  to  man's   advent  upon  this  earth :  the  sun  g^ded  the 
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rippling  wftTes  of  ocean  as  he  rose  from  bis  eastern  couch,  and  purpled 
the  sea  as  be  sank  behind  its  western  wares :  the  silyery  light  of  th« 
crescent  moon  danced  on  the  wandering  sur&oe  of  the  waters^  and  the 
tremulous  sea,  "  meek  as  a  slave  before  his  lord/'  silently  followed  the 
bidding  of  night's  pale  queen  in  this  fiur-off  geological  epoch ; — ^but  suu 
and  moon  are  alike  silent  when  we  question  them  as  to  the  tim^  and 
seaaona  at  which  these  "  sea-mats  **  of  the  Carboniferous  Period  were 
living  things  sporting  in  their  beams.  Motion  entirely  &Us  to  convey 
to  us  any  knowledge  concerning,  geological  epochs.  These  epochs  are 
written  only  in  the  lives  of  species ;  and  how  long  conditions  suitable 
for  forms  of  life  obtained,  is  still  a  question  of  which  even  the  elements 
for  calculation  are  not  yet  arrived  at. 


ON  THE  ANTHRACITE-COAL  OF  SOUTH  WALES. 

By  Db.  J.  P.  Bevan,  F.G.S. 

Thbrv  is  probably  no  mineral,  of  all  the  many  that  contribute  to 
England's  commercial  greatness,  which  is  so  varied  in  kind,  chemical 
composition,  and  appearance,  as  coal;  and  an  interesting  volume 
might  be  written  on  the  different  forms  under  which  it  is  extracted 
from  the  earth,  under  the  names  of  brown-coal,  culm,  cannel-coal, 
bituminous  coal,  anthracite,  and  the  like.  Next  to  the  bituminous 
coals  of  Great  Britain,  the  most  important  are  the  anthracites  or 
stone-coals ;  and  of  these  I  propose  to  give  a  short  sketch,  especially 
as  relates  to  their  development  in  the  coal-basin  of  South  Wales.  Of 
their  importance  commercially  there  can  be  no  doubt :  for,  on  referring 
to  the  "Mining  Records"  published  during  last  year,  I  find  that 
960,500  tons  were  raised  in  this  basin  alone,  for  the  purpose  of  sup- 
plying 18  blast-furnaces  in  the  counties  of  Brecon,  Glamorgan,  and 
Caermarthen. 

The  peculiarities  of  anthracite  have  been  known  for  a  very  long 
time ;  for  even  old  Leland  speaks  thus  of  it: — 

"  At  Llanelthle,  a  village  of  Kidwelli  Lordship,  a  vi  miles  from 
Kidwelli,  the  Inhabitans  <^gge  coles,  dies  scant  in  Kidwelli  Land. 
Ther  be  ii  manner  of  thes  coles — Ring-coles  for  smith  be  blowid  and 
waterid — Stone-coles  be  sometime  waterid,  but  never  blowen;  for 
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blowing  eztingaishit  them — So  that  Yendrith  Yawr  ooles  be  stone- 
ooles — Llanethle  eolee  Rmg-Colea." 

Again,  in  1595,  Thomas  Owen,  the  antiquary  and  historian  of 
Pembrokeshire,  writes  concerning  it : — 

**  It  iB  called  stone-cole  for  the  hsrdnees  thereof^  and  is  homed  in 
chimnies  and  grates  of  iron ;  and,  being  once  kindled,  giyeth  a  greater 
heate  than  lighte,  and  delighteth  to  bom  in  daric  places.  It  senith 
alsoe  for  smithes  to  work  with,  though  not  soe  well  as  the  other  kindei 
of  cole,  called  the  running  cole,  for  that,  when  it  first  kindleth,  it 
melteth  and  runneth  as  wax,  and  groweth  into  one  dodde  ;  whereas 
this  stone-cole  bumeth  aparte  and  never  djngeth  together.  This 
kind  of  cole  is  not  noysome  for  the  smoke,  nor  nothing  so  loathsome 
for  the  smell,  as  the  ring-cole  is,  whose  smoke  annoyeth  all  thinges 
near  it,  as  fyne  linen,  men's  handes  that  warm. themselves  by  it ;  bat 
this  stone-cole  yieldeth  in  a  manner  noe  smoke  after  it  is  kindled,  and 
is  soe  pure  that  fine  camerick  and  lawne  is  usually  dried  by  it  without 
any  stayn  or  blemish,  and  is  a  most  proved  good  dryer  of  rnalt^  ther^n 
passing  woode,  feme,  or  strawe.  This  cole,  for  the  rare  properties 
thereof  was  carried  out  of  this  conntrie  to  the  citie  of  London,  to  the 
late  Lord  Treasurer  Burley,  by  gentlemen  of  experience,  to  show  how 
far  that  excelled  the  same  of  Newcastell  wherewith  the  citie  of  London 
is  served ;  and  I  think,  if  the  passage  were  not  soe  tediousy  there 
would  be  great  use  of  it"  Thus  spake  Mr.  Owen,  who  was  evidently 
an  observant  man,  and  far  ahead  of  his  time. 

The  distribution  of  the  anthracite  in  the  South  Wales  basin  is 
unequal,  there  being  no  actual  line  of  demarcation  between  it  and 
the  bituminous  coal ;  but,  on  the  contrary,  a  change  so  gradual  that 
it  is  difficult  to  fix  the  precise  spot  where  the  anthracite  tendency 
first  shows  itself.  This  peculiarity  is  not  limited  to  this  district,  but 
is  observed  also  in  the  coal-field  of  Donetz  in  South  Russia,  as  also 
in  the  Pennsylvanian  field.  The  north  crop  of  the  South  Wales 
basin  (which,  by  the  way,  is  more  of  the  shape  of  an  elongated  trough 
than  of  a  basin)  extends  from  the  Blorenge  Mountain,  near  Blanafbo, 
to  the  Caermarthenshire  coast  at  Kidwelly ;  a  distance  of  between 
sixty  and  seventy  miles,  the  latter  half  of  wliich  gradually  curves 
southward  to  meet  the  south  crop  at  the  narrow  end  of  the  trough. 
At  Blanafou,  where  the  measures  turn  the  comer  from  Pontypool,  the 
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coals  are  wholly  bituminous,  as  they  are  also  at  Clydaoh^  Nantyglo, 
Blaina,  Beaufort,  Ebbwvale,  Tredegar,  and  Sirhowy,  all  iron-works 
supplied  by  these  north  crop  or  lower-measure  coals.  The  next  work 
to  Tredegar  is,  howerer,  Rhymney  (ten  miles  or  so  from  Blanafou), 
which  is  divided  by  the  river  of  the  same  name  into  Rhymney  proper, 
and  Bute  on  the  Glamorganshire  side.  Why  I  am  particular  in 
specifying  this  is^  because  at  Bute  appears  the  first  evidence  of  an 
anthracite  tendency  in  the  coal,  although  but  slightly  marked.  The 
next  valley,  or  that  of  the  Taff,  contains  Merthyr  Dowlais  and 
Cyfartha,  where  the  bituminous  or  coking  quality  is  still  decreasing, 
and  the  anthracite  takes  its  place.  Further  westward,  at  Hirwain, 
the  tendency  is  about  equal  to  that  of  the  Cyiartha  coal,  although  the 
latter  is  superior  for  melting  purposes,  explained  by  Mr.  Mushet  by 
the  mode  in  which  the  anthracite  material  exists, — that  of  the 
Cy&rtha  coal  being  diffused  and  penetrated  by  a  bituminous  cement, 
while  that  of  Hirwain  is  in  distinct  leaves.  At  Onlwyn,  nine  miles 
from  Hirwain,  the  seams  are  altogether  anthracitous,  as  they  are  also 
at  Ystradgunhus  in  the  Strausen  Valley,  Gwm  Amman,  and  the  whole 
of  the  Caermartheushire  north  crop,  until  we  reach  the  sea  at  Kid- 
welly, where  are  situated  the  "  Yendraeth  Vawr,"  or  "  stone-coles  "  of 
old  Leland. 

For  a  long  time,  the  principal  use  of  anthracite  was  for  melting, 
for  which  process  it  was  always  available,  and  for  which  it  is  still 
employed ;  indeed,  there  is  a  seam  of  coal  worked  in  Gwm  Amman,  the 
**Big  Vein,"  which  is  almost  exclusively  used  for  this  branch  of  trade, 
which  consumes  50,000  tons  of  anthracite  annually.  But  as  regards  the 
iron  manu&cture,  it  was  looked  upon  as  rather  a  nuisance  than  other- 
wise ;  for,  so  far  from  conducing  to  good  combustion,  it  almost  put 
the  fire  out,  and  thus  was  worse  than  useless.  In  1837,  however, 
a  Mr.  Crane  set  up  a  furnace  at  Ystradgunlais  in  the  Strausen  Valley, 
and  endeavoured  unsuccessfully  to  make  iron  with  this  coal.  He 
then  tried  the  experiment  of  mixing  anthracite  with  bituminous  coal 
from  other  districts,  by  the  help  of  which  he  succeeded  in  smelting 
the  iron,  though  not  profitably,  as  the  expense  of  bringing  other  coals 
would  not  allow  of  competition  with  works  where  everything  was  on 
the  spot.  But  one  evening,  when  he  was  sitting  by  his  fireside,  he 
observed  that  a  lump  of  anthracite,  instead  of  catching  the  flame  and 
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burning  up  readily,  actually  deadened  it^  and  by  slow  degreaa  vm 
putting  it  out  He  saw  at  onoe  the  utter  uflelefiBneas  of  cold  anthracite 
in  the  furnace,  and  propoeed  to  heat  it  preparatoiy  to  using  it  in  the 
blast  Fortunately  lor  the  district^  he  was  entirely  BuooeBsfiil ;  and 
ihas  opened  up  a  freeh  portion  of  South  Wales  to  commercial  enter- 
prise. There  ia,  however,  one  drawback  still  about  it,  and  Hmt  is, 
the  slowness  with  which  the  iron  is  turned  out»  in  compariaon  with 
the  iron  of  the  bituminous  works ;  a  cause  which  operates  aomewhst 
detrimentally,  when  we  consider  the  great  extent  of  competition  in 
the  trade. 

The  chemical  features  of  anthracite  may  be  summed  up  in  a  Tery  few 
words.  As  compared  with  bituminous  coal,  its  great  difference  is  in 
containing  much  more  carbon  and  less  volatile  matters.  I  add  an 
analysis  made  by  Dr.  Schafhaeutl,  which  was  published  in  the 
"  Transactions  of  the  Royal  Institute  of  South  Wales**  for  1840.  It 
is  as  follows : — 

Carbon 92.79 

Hydrogen .3.14 

Oxygen 1.64 

Azote 0.89 

Sitica 1.13 

Alumina 0.32 

Sulphur  with  traoea  of  Iron  ....  0.09 


100.00 
Density 1.349 

In  the  following  tabulated  columns  I  have  appended  a  abort 
analysis  *  of  the  coals  in  their  westward  course  along  the  north  crop, 
showing  the  gradual  increase  of  the  anthracitous  matter. 

Tabular  Cdumiu  showing  the  IncreoM  of  AnJthiveUe  to  the  WutwardL 


In  100  parti. 
BItu- 
Carbon,  minous 
1.  BUmoffim —  Matter. 

Throe  Quarter  Ck)al .  65.63  31.25 

Droydeg 65JMS  28.95 

Meadow  Vein  .    .    .  72.00  26.00 

Old  Coal 75.21  22.29 

SllidGoal 
Big  Vein 
Three  Quarter. 


.    .  76.58  2a80 

.  73.42  24.58 

72.70  25.30 

Bydellog  or  Droydeg!  72^13  21.87 

Yazd  Vein  ....  7a68  19.32 

Old  Coal 7755  18.95 


Ellid 81^7 

Three  Quarter .    .    .  82.65 

Bydelkg 77.14 

Old  Co2 78.75 

4.  BbhwwUe — 

EUid 

Three  Quarter.  . 
Big  Tern  .  .  . 
Bydellog.  .  .  . 
Yard  Vein  .    .    . 


In  100  parts, 
mtn* 
Carbon,  aiiooua 


.  82^ 

.  80.25 
.  81.37 
.  72.88 
.  81.04 
Old  Coal 79.28 


1M3 
15.10 

17.86 
ia75 

i&ao 

17.00 
17.00 
16.87 
15.83 


*  Selected  from  those  made  hy  Mr.  Miuhet 
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5.  J2&ym«Mf— 

Big  Vein    .    .    . 
Baa-las  or  Bydellog 
Taid  Vein  .    . 
Four  Foot  Goal 
BedCoal    .    . 

6.  J><nelaU— 

Big  Yein    .    . 

.^%0O*lcUI      •       •       • 

Upper  Four  Foot 
Cwm  Genol .    . 
Little  Vein .    . 

7.  CWortAo— 

Big  Vein     .    . 
Owm-ddu    .    . 


loioo 

CarboB. 

.  82.33 
.  82.79 
.  8a92 
.  8ai5 
.  84.26 


86.00 
86.02 
85.76 
88.63 
86.90 


90.28 
88.78 


pvtf. 
Bim- 
mlnoai 
Matter. 

13.17 
12.96 
16.20 
15.10 
12.76 

11.87 
13.23 
12.76 
9.74 
11.72 

7.97 
9.22 


In  100 
CuboQ* 

.  88.87 
.  89.29 
.  91.86 

.  8a94 
.  90.26 


Onfartha,  cont — 

Owm-mwyn .  .  , 

Grom-y-glB  .  .  , 

GeUy-deg    .  .  . 

8.  Birwain — 

Big  Vein     ,    .    , 
Four  Foot  Goal    . 

9.  Onlimn  and  Neath  VaUep— 

Eighteen  Foot  Goal .  91.43 
Nine  Foot  Goal   .    .  93.12 

10.  Swamtea  VoUey— 

Big  Vein  ....  92.89 
Braas  Vein  ....  92.46 
Blw^Vein.    .    .    .  93.14 


pvU. 
Bltu- 
minotts 
Matter. 

9.00 
6.14 

7.18 
7.86 

6.24 
6^ 

6.61 
6.04 
6.36 


The  next  point  is  rather  a  quoestio  vexata,  viz.  the  causes  which  have 
produced  anthracite.  Many  geologists  consider  the  causes  to  be 
purely  chemical,  and  that  they  are  in  action  at  the  present  time,—* 
causes  involving  the  existence  of  an  immense  internal  heat,  which  is 
gradually  changing  the  whole  basin.  Dr.  Schafhaeutl  considered  that 
the  anthracite  was  altogether  a  distinct  and  separate  formation ;  that 
it  never  was  bituminous,  but  that  it  derived  its  distinctive  features 
from  a  different  chemical  composition  of  the  original  vegetable 
matter.  I  cannot  myself  agree  with  either  of  these  theories ;  nor  do 
I  consider  that  the  cause  of  the  change  was  chemical,  or  that  it  is 
still  in  progress.  With  the  second  hypothesis  I  still  less  agree ;  for 
under  the  seams  of  anthracite-coal  we  find  the  same  underclays  as 
underlie  the  bituminous  seams,  proving,  at  all  events,  that  the  same 
conditions  of  soil  and  growth  existed  in  one  as  tlie  other ;  added  to 
which,  I  have  frequently  found  in  the  anthracite  fossil  plants  identical 
with  those  of  the  bituminous  coal,  the  only  difference  being  that  the 
former  appear  to  have  been  subjected  to  greater  heat. 

The  fitcts^too,  which  I  have  stated  about  the  gradual  commencement 
at  Rhynmey,  eoid  the  subsequent  increase  of  the  anthracitio  condition, 
do  not  seem  to  be  compatible  with  the  totally  distinct  chemical  opera- 
tions. It  is  generally  stated  that  the  proximity  of  trap-rocks^  dbc.  is 
a  common  cause  of  the  change  to  anthracite.  In  the  South  Wales 
basin  there  are  no  visible  trap-rocks  (except  in  Pembrokeshire,  where 
they  have  nothing  to  do  with  the  present  question),  but,  nevertheless^ 
I  cannot  help  imagining^  that  the  changes  have  been  caused  by  trap- 
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rooks  far  below  the  surfaoe,  which  have  never  appeared ;  and  that  the 
gradual  disappearance  of  the  anthracitic  tendency  has  been  simplj  the 
diminishing  distance  from  the  heat  which  has  caused  the  change.  "Hie 
question  may  be  asked,  Why  are  only  the  "  North  Crop  coals  *"  anthra^ 
oitic,  while  the  ''  Upper  Measure  coals,"  which  are  worked  only  a  few 
miles  distant,  are  bituminous?  For  instance,  at  Trimsaoau,  near 
Kidwelly,  the  coals  are  stone-coals,  while  at  Llanelly,  only  six  miles 
distant,  the  coals  (upper  measure)  are  bituminous.  I  oonaider  the 
reason  to  be  that  the  changes  were  subsequent  to  the  deposition  ci 
the  lower  measures  and  prior  to  the  upper  ones ;  for  we  must  not 
forget  the  vast  geologic  times  that  passed  between  the  fomaation  of 
the  upper  and  the  lower  measures,  during  the  dexxwition  of  the 
immense  thickness  of  Pennant  rock.  According  to  this  notion,  the 
anthracitic  change  was  all  completed  before  the  deposition  of  the 
upjicr  measurea  If  the  change  were  going  on  now,  I  cannot  under- 
stand how  the  upper  measures,  which  are  so  near  the  seat  of  change, 
can  escape  the  same  effects.  In  addition  to  what  I  have  stated,  I  may 
add  that  in  all  the  accounts  of  anthracitic  coal-fields  which  I  have 
looked  through,  whether  belonging  to  the  old  coal-period  or  to  the 
secondary  eras,  I  have  observed  that  disturbances  and  the  preaenod 
of  igneous  rocks  are  described  as  existing  in  the  great  majoiitj. 


FOREIGN    CORRESPONDENCE. 

By  Dr.  T.  L.  Phipson  of  Paris. 

Shifting  Sand-hilh  of  the  Mediterranean — Sand-hilU  or  Dunes  on  the 
CooitofFlandert — Encroachment  oftheSea — VegeUxticm  of  the  Diaus 
— Suhterran£(nu  Noises — Crystalline  forms  of  Angletke — Analysis  of  a 
Meteorite — Minerals  in  Aerolites — Meteoric  Stones  and  their  relations 
to  Geology — The  Volcano  in  the  Island  of  Bourbon -^Temperaiurt  of 
the  Earth*s  crust  at  inconsiderable  depths— Activity  of  Mount  Vesumus 
—  Earthquakes  in  Turkey — Submarine  Volcano  near  Leghorn — 
Erratum:  Iron-alum, 

Ths  learned  Geologist  of  Montpelier,  M.  Marcel  de  Serres,  has  just 
communicated  to  the  Paris  Academy  of  Sciences  the  following  &ct8 
concerning  the  dunes,  or  shifting  sand-hills,  of  the  French  Medi- 
terranean coasts.  These  sands  are  first  thrown  upon  the  shore  by 
^ea ;  when  dry,  they  are  carried  inward  by  the  winds,  to   the 
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distance  of  several  kilometres,  covering  fields  and  vineyards  io  thd 
depth  of  two  or  three  feet,  suffocating  vegetation,  and  transforming 
the  richest  cultivation  into  a  desert  waste. 

The  only  effectual  means  of  counteracting  this  evil  is  to  plant 
tamarisks  along  the  coast,  so  as  to  form  a  hamer.  But  instances  are 
frequent  where  neither  plantations  nor  walls  have  heen  sufficient  to 
prevent  the  sands  from  covering  roads  and  field&  last  August  two 
houses,  several  storeys  high,  ahout  a  mile  from  Agde  (H^ult),  were 
completely  buried  under  the  sands.  The  houses  happened  to  be  unin- 
habited at  the  time,  so  that  no  lives  were  lost ;  fortunately  also  a 
north  wind  succeeded  to  the  opposite  one  which  had  brought  the  sand, 
and  blew  it  away  again. 

M.  Marcel  de  Serres,  in  studying  this  phenomenon,  has  observed 
that  these  shifting  sands  form  two  distinct  zones  :  the  first,  con- 
sisting of  very  fine  sand,  contains  very  few  shells  or  scarcely  any  organic 
matter;  the  second  contains  a  laige  proportion  of  shells^  rounded 
shingle,  and  fragments  of  rock.  This  second  zone  remains  near  the 
coast,  whilst  the  former  one  is  carried  inland,  as  before  stated.  Not- 
withstanding their  disastrous  effects,  these  sands,  when  mixed  with 
rich  mould,  make  an  excellent  jsoil  for  growing  vines. 

In  a  former  number  of  The  Geologist  we  intimated  that  we  would 
return  again  to  the  geology  of  the  Belgian  shores.  The  short  note  of 
M.  Marcel  de  Serres  furnishes  us  with  the  occasion  of  adding  a  few 
more  remarks  on  the  sand-hills  of  the  coast  of  Flanders.  These  too, 
in  spite  of  the  influence  of  vegetation,  have  encroached  upon  the  land 
to  a  considerable  extent,  and  gradually  progress  each  year  a  little 
towards  the  interior.  It  is  a  well-known  fact  that  the  town  of 
Ostcnd  originated  in  a  little  village,  or  rather  in  a  few  fishermen's 
huts,  built  behind  the  dunes,  which  protected  them  from  the  strong 
winds,  but  at  the  present  day  Ostend  stands  out  into  the  sea.  It 
holds  its  ground,  although  the  town  is  considerably  below  high-tide 
level,  by  means  of  a  magnificent  pier,  built  of  the  black  limestone  of 
Tournay,  and  constantly  kept  in  good  repair.  In  other  localities 
upon  the  Flemish  coast  the  sea  has  encroached  dangerously ;  for 
instance,  in  the  Dutch  village  of  Scheveningue  some  of  the  bmldings 
are  washed  by  the  waves.* 

The  only  means  of  impeding  the  sand-hills  in  their  destructive 
progress  consists  in  promoting  the  growth  of  certain  plants  on  the 
dunes.  Three  or  four  plants  are  particularly  beneficial  in  this  respect, 
as  regards  the  coast  of  Flanders ;  and  botanical  remarks  upon  this 
coast  will  be  likewise  applicable  to  the  sandy  poitions  of  the  English 
shores.  They  are  certain  grasses,  especially  Eiymus  arenariuB  (Upright 
Sea  Lyme-grass)  and  Arundo  arenaiia  (Sea  Beed),  the  long  creeping 
roots,  or  rather  rhizomes  of  which  bind  the  sand  together,  fumii^  it 

*  With  respect  to  these  remarkable  changes,  consult  the  valuable  work  of  MM. 
Belpaire,  entitled : — De  la  plaine  marUifne  depuU  Boulogne  jutqu*au  DanemaHt^ 
^c.f  par  MM,  Anioine  €t  Alj^ofue  Belpaire,  Anvers,  chez  Max.  Komicker. — 
T.  Lu  P. 
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with  organic  matter,  and  oontinuallj  send  forth  young  vigorous 
Bhoots.  To  these  may  be  added  TrUicum  junceum,  T.  loliaceum^ 
Hcrdeum  maritimuniy  Poa  maritima^  F.  bulbosOf  and  Rot&olUa  tit- 
cwrvata,  the  last  a  beautiful  and  rather  rare  grass,  which  becomes 
towards  autumn  of  a  deep  yellow  colour,  gradually  blending  into 
a  bright  crimson ;  besides  these  are  certain  species  of  Sahola,  Beta^ 
Galium^  &C.  among  the  dicotyledons  which  flourish  upon  the  dunes  or 
near  the  sea,  especially  where  there  is  mud  as  well  as  sand.  To  them 
we  must  add  two  ligneous  plants,  which  coutribute  more  than  any 
others  to  fix  the  movable  sand  of  the  dunes  we  speak  of ;  the  one  is 
a  stunted  willow,  Salix  cinerta  (or  a*Yariety),  with  ash-coloured  leaves; 
the  other,  a  remarkable  plant,  called  the  Sea-buokthom  (ffippophcea 
rhamnoides),  is  a  thorny  shrub,  some  four  or  five  feet  high,  bearing  a 
bright  orange-coloured  berry,  like  that  of  the  holly. 

Some  of  these,  and  many  other  plants  which  we  cannot  mention 
here,*  might  be  cultivated  with  advantage  on  the  sand-hills.  Indeed, 
such  has  long  been  my  conviction,  and  in  1855  I  intimated  to  the 
Belgian  Government  that  the  cultivation  of  maize  or  Indian  com,  for  its 
starch,  in  the  more  fertile  parts  of  the  dunes  of  Flanders,  might  meet 
with  success,  t  8ome  years  ago  I  called  attention  j:  also  to  this  iact, 
that)  if  we  consider  a  soil  composed  of  pure  clay,  another  of  limestone 
or  chalk,  and  a  third  of  sand,  it  will  be  found  that  of  these  three,  the 
one  composed  of  pure  sand  is  the  most  fiivourable  to  the  development 
pf  v^tables.  But  the  sand  of  the  Flemish  dunes  is  not  quite  pure ; 
it  is  mixed  up  with  a  considerable  quantity  of  debris  of  shells,  the 
firagments  of  ciBdcareous  matter  being  reduced  to  the  size  of  the  grains 
of  sand  ;  it  reposes  upon  a  sort  of  marl, — ^the  well-known  ArgUe  prise 
eTOstende,  which  in  some  places  lies  bare  upon  the  sea-shore  ;  so  that 
with  a  little  trouble  the  movable  sand-hills  might  be  converted  into 
a  fixed  and  fertile  soil,  containing  all  the  necessary  elements, — sand, 
carbonate  of  lime,  clay,  organic  matter,  salts,  &c.  Add  to  this  the 
purity  of  the  maritime  air,  the  presence  of  minute  quantities  of  salt§ 
and  iodide  of  sodium  ||  in  the  sand,  or,  at  leasts  this  iodide  is  found  in 
the  plants  of  the  dunes,  though  some  say  it  has  never  been  discovered 
in  the  sfCnd  on  which  they  grow,  and  we  shall  not  be  so  astonished  at 
the  remarkable  fertility  whidii  some  of  the  more  fisivoured  spots  of  these 
sand-hills  present  to  u& 

*  Amongst  others  a  peculiar  species  of  "Old  Man/*  (Artemitia  nuuiHma\ 
Sweet-briar,  some  species  of  Solanumy  Violay  Lotna,  Liiwm,  bauetu,  &c. 

t  See  my  Mimoire  »ur  la  PicuU  ei  la  subttances  qui  peuveiU  la  remplaeer  dtau 
VIndvMrU.     Bnixelles,  1855-6,  J.  B.  Tircher. 

X  JowtmI  de  la  SociiU  det  Sciences  MidiccUes  et  NatureUee  de  BruxeUe*. 
Oct,  1854. 

§  On  the  uses  of  salt  in  agriculture,  see  an  excellent  prize  essay  by  my  friend 
Dr.  Max.  De  Saive,  of  Brussels,  founder  of  the  Veterinaiy  School  of  Medictne 
at  Li£ge,  entitled  "  Mimoire  mr  lea  usages  duselen  Agriculture"  and  to  whidi  the 
Brussels  Academy  awarded  their  gold  medal  some  years  ago.— T.  L.  P. 

n  A  curious  experiment  was  made  some  time  since  by  M.  Blengini,  upon 
the  effects  of  iodine  and  bromine  en  vegetation.  Some  seeds  were  found  to 
geraunate  with  astonishing  rapidity  if  they  were  sprinkled  over  with  a  siidit 
quantity  of  a  solution  of  iodinei  or  iodide  of  sodium.— T.  L.  P. 
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Tn  one  of  the  late  Dumbers  of  the  Times  appeared  a  letter 
(Nov.  9,  1858),  written  by  a  variety  of  the  species  Arumymus 
incognUus,  The  writer  declares  that  his  attention  has  frequently 
been  called  to  certain  low,  sullen,  subterranean  sounds,  which  he  has 
likewise  heard  himself  on  the  coast  of  Wales  (Cardiganshire).  These 
sounds  resemble  the  report  of  distant  artillery.  I  notice  this,  as  I  have 
likewise  heard  similar  noises  on  the  coast  of  Flanders,  whilst  reposing^ 
during  a  bright  summer's  day,  on  the  dunes  near  Ostend.  The 
sounds,  which  1  had  heard  before,  and  attributed  to  distant  cannon, 
I  noticed  again  last  summer,  when  they  were  pretty  nearly  of  the 
same  intensity  as  formerly,  and  resembled  the  low  sullen  reports  of 
very  distant  artillery ;  but  none  was  at  that  time  active  in  Belgium, 
and  we  have  no  reasons  to  suppoise  that  the  noise  arose*  from  guns 
at  sea. 

In  connexion  with  this,  I  find  in  a  little  work  lately  published,* 
a  chapter  called  ''  Sounds  from  the  Sea,*  commencing  thus  : — ^''In  the 
west  coast  of  England  a  particular  hollow  noise  on  the  sea-coast  is 
known  al  trays  to  foretell  the  approach  of  a  very  heavy  storm."  Now, 
unluckily,  I  do  not  happen  to  recollect  if  any  storm  or  bad  weather 
followed  closely  upon  the  sounds  I  heard  on  the  coast  of  Flandera 
I  believe  not^  nor  does  the  writer  in  the  Times  allude  to  any  such 
circumstance. 

In  the  year  1844  the  Polytechnic  Society  of  Cornwall  published 
a  report,  in  which  the  writer  says : — '*  In  Mount's  Bay,  and  probably 
in  all  places  similarly  situated,  there  is  often  heard  inland,  at  a  certain 
distance  from  the  shore,  a  peculiar  hollow,  murmuring  sound,  locally 
termed  '  the  calling  of  the  sea,'  which,  if  proceeding  from  a  direction 
different  from  that  of  the  wind,  is  almost  always  followed  by  a  change 
of  wind,  generally  within  twelve  hour&  ....  It  is  heard  sometimes  at 
a  distance  of  several  miles,  although  on  the  shore  from  which  it 
proceeds  the  sea  may  not  be  louder  than  usual ....  This  sound  must 
not  be  confounded  with  that  arising  from  a  '  ground-sea,'  which  is  the 
well-known  agitation  along  the  shore  occasioned  by  a  distant  storm ; 
....  for  this  latter  noise  propagates  itself  in  every  direction,  and 
chiefly  in  that  of  the  wind,  whereas  the  '  calling '  is  heard  only  in  one 
direction,  and  usually  contrary  to  the  wind."  The  writer  of  this 
report  believes  the  noise  to  depend  upon  "  a  certain  condition  of  the 
atmosphere,"  regards  it  as  a  forerunner  of  certain  changes  in  the 
weather,  and  calls  it  ''  a  very  common  but  not  generally  known " 
phenomenon. 

That  the  noise  last  spoken  of  is  the  same  as  that  described  by  the 
writer  in  the  Times,  and  that  which  I  have  myself  heard  two  or  three 
times  on  the  coast  of  Flanders,  there  can  be  little  doubt ;  but  as  to  its 
cause  I  am  perfectly  ignorant^  nor  am  I  inclined  to  attribute  it  to 
*<  certain  conditions  of  the  atmosphere."  It  may  probably  have  some 
connexion  with  the  rumbling  subterraneous  noise  so  frequent  during 

•  MThun*s  "  Wtaiher  Indicaiw;'  dedicated  to  Prof  Nichol.    Glasgow,  1867. 
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earthquake  pheaomena ;  and  these  latter  frequently  appear  to  ezerdse 
a  certain  influence  upon  the  weather.* 

M.  Yon  Lang  has  recently  made  known  to  the  Imperial  Academy 
of  Sciences  at  Vienna  the  great  yarietj  of  crystalline  forms  that 
sulphate  of  lead  {AngUsite)  is  capable  of  taking  iu  nature.  Although 
isomorphous  with  sulphate  of  baryta  {Barytine)  and  sulphate  of 
strontia  (CdetUnej^  Anglesite  possesses  a  far  greater  variety  of  forms 
than  either  of  these  two  minerals.  M.  Yon  Lang,  taking  advantage 
of  the  immense  number  of  samples  of  Anglesite  existing  in  the  Vienna 
collections,  has  written  upon  this  substance  a  considerable  monograph. 
The  number  of  different  crystals  (all  derivable  from  one  type)  of 
which  he  has  measured  the  angles,  amounts  to  more  than  150. 

IL  Buck^isen,  a  pupil  of  M.  Wbhler,  the  distinguished  professor  of 
chemistiy  at  the  University  of  Gottingeu,  has  analysed  a  meteoric 
stone  which  fell  on  the  night  between  the  10th  and  11th  of  October, 
1857,  not  &r  from  Ohaba,  a  village  situated  near  Kalsbouig,  iu 
Austria.  This  stone  has  been  placed  by  Dr.  Homes  in  the  coll^iion 
of  the  Imperial  Institute  of  Geology  at  Vienna.  It  was  seen  to  fall 
by  a  Greek  priest,  Nicolas  Maldowan,  about  midnight  on  the  lOth  of 
October:  the  noise  which  accompanied  its  descent  was  like  a  loud 
clap  of  thunder.  It  fell  with  the  quickness  of  lightning,  and  sank 
some  distance  into  the  groimd  at  a  spot  covered  with  mosa.  Its 
weight  is  about  30  lbs. ;  its  specific  gravity  3.11,  and  it  has  a 
pyramidal  shape.  On  being  broken,  it  showed  (by  the  aid  of  a 
magnifying  glass),  in  the  fractured  part,  crystalline  grains  of  olivine, 
of  metallic  iron,  and  of  magnetic  oxide  of  iron.     From  M.  Buckeisen^s 

*  With  respect  to  sounds  resembling  artilleiy,  the  utmost  caution  ahould  be 
used,  from  tiie  distance  at  which  guns  can  occasionally  be  heard.  I  have  distinctly 
heard  the  practice-firing  at  Woolwich  from  the  downs  behind  Folkestone ;  and  at 
that  town  the  salutes  from  the  forts  at  Boulo^e,  thirty-two  miles  o%  are  per> 
iectly  aadibla  I  remember  hearing,  while  walking  on  Dover  pier,  the  low  rumUe 
of  tne  bombardment  of  Antwerp  by  the  French  in  1832,  the  distance  of  which,  in 
a  straight  line^  I  should  think  mustoe  something  like  one  hundred  and  thirty  miles. 
The  sounds  oi  ships*  guns  are  venr  Uke  those  described  in  the  above  article,  and  are 
audible  for  long  distances,  and  tne  large  calibre  of  the  cannon  now  used  increases 
verv  greatly  the  range  of  sound. 

Wmle  I  was  sketching  in  Hythe  church,  two  or  three  years  since,  the  per- 
cussion of  the  evenhig  guns  of  some  men-of-war  lying  off  Sandgate  cUttered  the 
panes  of  fflass  in  the  windows  of  that  fabric,  which  stands  on  a  umestone-hill,  and 
IS  of  ea]^  English  architecture,  based  on  Norman  foundations,  and  in  good 
repair.  These  remarks  are  not  made  with  a  desire  to  invalidate  the  stated 
nature  of  the  sounds  alluded  to  by  Dr.  Phipson,  and  the  authorities  he  quotes,  but 
with  the  view  to  show  tiie  imperative  necessity  of  the  utmost  caution  in  the 
observation  of  such  phenomena. 

The  peculiar  hoUow  booming  of  the  waves  on  the  sea-shore  before  a  storai  is 
too  palpable  to  escupe  notice,  and  is  eenerally,  as  fiff  as  I  recollect,  aocomp^ued 
by  a  renuurkable  stulness.  or  rather  suenoe,  if  I  may  express  it,  to  distinguish  it 
from  any  ideas  of  atmospheric  motion^ — a  stillness  in  wluch  the  noises  of  various 
objects  are  unusually  pmect  and  distinct 

The  breakinfi[  of  the  waves  when  heard  from  behind  an  obstraction,  such  as  a 
wall,  bank,  hul,  or  street,  is  sometimes  not  unlike  the  sound  of  guna^Eo. 
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analjais  it  appears  to  oousiBt  principally  of  olivine,  augite,  a  mineral 
analogous  to  Felspar,  pure  iron,  and  sulphuret  of  iron. 

The  first  discoverj  of  minerals  in  meteoric  stones,  or  aerolites,  is 
due,  we  believe,  to  Gustav  Rose  and  Professor  Bammelsbeiig.  This 
eminent  German  chemist  has  endeavoured  to  show  in  a  memoir,  pub- 
lished in  PoggendorfiTs  Annalen  (Ix.  130),  that  the  residuum  which 
remains  insoluble  after  aerolites  have  been  boiled  in  acid  consists  of 
a  mixture  of  minerals  such  as  are  generally  found  in  volcanic  rocks  on 
the  surface  of  the  earth.  Thus,  for  instance,  the  rocky  parts  of  the 
meteoric  stone  which  fell  at  Chiteau-Renai'd  (Provence),  and  which 
was  analysed  by  Dufr6noy,  consists  of  a  mixture  of  albite  and  amphi- 
bolite  ;  and  in  the  aerolites  which  fell  at  Blausko  and  at  Chantonnay, 
a  mixture  of  amphibolite  and  labradorite  was  discovered. 

According  to  Gustav  Rose*  (Poggend.  Ann.  for  1825, 173  and  192), 
a  meteoric  stone  found  at  Juvenas  (D6partement  de  TArddche)  is  com- 
posed of  a  finely  granular  tissue  of  olivine,  augite,  and  labradorite, 
blended  together  so  as  to  resemble  dolerite.  Bei'zelius  and  Rammels- 
berg  affirm  that  in  the  well-known  Siberian  mass  of  meteoric  iron, 
investigated  by  Pallas,  the  olivine  only  differs  from  common  olivine 
by  the  abseuce  of  nickel,  which  is  replaced  by  oxide  of  tin.  As 
meteoric  olivine,  like  our  basalt,  contains  from  forty-seven  to  forty- 
nine  per  cent,  of  magnesia,  constituting,  according  to  Berzeliue,  almost 
the  half  of  the  earthy  constituents  of  meteoric  stones,  we  cannot  be 
surprised  at  the  great  quantity  of  silicate  of  magnesia  found  in  these 
cosmical  bodie&f  A  meteoric  stone  may  be  gi'ey,  earthy,  or  metallic 
inside  ;  but  its  outside  is  invariably  covered  by  a  black  shiny  crust  or 
rind,  a  few  tenths  of  a  line  in  thickness.  This  peculiarity  at  once 
characterizes  an  aerolite.  The  black  crust  is  doubtlessly  produced  by 
a  fusion  of  the  elements  of  the  meteorite ;  but,  as  Humboldt  has 
justly  remarked,  the  greatest  heat  of  our  porcelain  ovens  would  be 
insufficient  to  produce  anything  similar  to  the  crust  of  meteoric 
stones,  the  interiors  of  which  remain  wholly  unchanged. 

Whilst  some  aerolites  contain  as  much  as  ninety-six  per  cent,  of 
iron,  others  will  be  found  to  contaiu  barely  two  per  cent.  The  inde- 
fatigable researches  of  Berzelius  have  shown  that  fifteen  elements  may 
be  sought  for  with  success  in  meteoric  stones.  They  are  :  iron,  nickel, 
cobalt,  manganese,  chromium,  copper,  arsenic,  zinc,  potassium,  sodium, 
sulphur,  phosphorus,  carbon,  silicium,  and  magnesium.  To  these  we 
may  add  tin  and  calcium,  from  what  lias  been  already  stated  above. 

Gibers  has  remarked  that  it  is  a  curious,  but  hitherto  tmregarded 
fact,  that  while  shells,  &c.  are  found  in  secondary  and  tertiary  for-, 
matious,  no  fossil  meteoric  stones  have  as  yet  been  discovered.  "  May 
we  conclude  from  this  circumstance,"  says  he,  '*  that  previous  to  the 
present  and  last  modification  of  the  earth's  surface  no  meteoric  stones 

*  See  also  Ranunelsbei^g,  Handwdrterbuch  der  Mineralogie  (first  supplement, 
1&43,  p.  102). 

t  Berzelius,  Jahresbcr.  vol.  XY.  217  and  231 ,'  also  Humboldt,  Cosmos,  voL  L 
p.  119  e(  seq. 
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fell  on  it^  although  at  the  present  time  it  appears  probable  that  700 
fall  annually  f**  To  which  Hnmboldt  has  replied,  tiiat  probleraatMal 
niokeliferouB  masses  of  native  iron  have  been  found  in  northern  Asia, 
at  the  gold-washing  establishment  of  Petropawlowsk,  eightj  miles 
south-east  of  Kusnezk,  imbedded  thirty-one  feet  in  the  ground ;  and 
more  recently  in  the  Western  Carpathians  (the  monntain-chatn  of 
Magnra,  at  Szlaniez),  in  both  of  which  oases  they  are  remarkably  like 
meteoric  stones.* 

The  Governor  of  the  Island  of  Reunion  (Bourbon),  in  a  despatch  of 
the  8th  December  last^  says  : — "  The  volcano  of  this  island  is  now  in 
full  eruption.  Since  last  week  a  torrent  of  burning  lava  haa  been 
seen  flowing  towards  the  sea,  and  all  communication  with  the  Arron- 
dissement  du  Vent  has  been  out  off ;  the  lava  having  crossed  the  hig^ 
road  for  an  extent  of  400  yards,  and  to  the  depth  of  from  nine  to 
twelve  feet.**  The  flow  of  lava  reached  the  sea  on  the  9tb«  This 
volcano  of  Bourbon  is  the  most  active  of  all  those  existing  in  the 
southern  hemisphere,  between  the  west  coast  of  New  HoUaad  and  the 
east  coast  of  America.  The  greater  part  of  the  island,  particalaily  the 
western  portion  and  the  interior,  is  basaltic.  Reoent  yeins  of  faesalt, 
with  little  admixture  of  olivine,  run  through  the  older  rock,  which 
abounds  in  olivine ;  beds  of  lignite  are  also  enclosed  in  the  baaalt. 

The  summit  of  the  volcano  of  Bourbon,  which  Hubert  describes  as 
emitting  nearly  every  year  two  streams  of  lava,  which  frequently 
extend  to  the  sea,  is  eight  thousand  feet  high.  It  exhibits  several 
cones  of  eruption,  which  have  received  distinct  names,  and  which 
alternately  send  forth  eruptions.  Eruptions  from  the  summit  aie 
not  frequent.  The  lavas  contain  glairay  felspar,  and  are  therefore 
rather  titichytic  than  basaltic.  The  ashes  frequently  contain  olivine 
in  long  fine  threads,  like  that  produced  by  the  volcano  of  Owhyhee. 
A  violent  eruption  of  these  glassy  threads,  covering  the  whole  island  of 
Bourbon,  occurred  in  the  year  1821.t 

M.  Fleurion,  professor  in  one  of  the  Imperial  Schools  of  Agriculture, 
announces  to  the  Paris  Academy  of  Sciences,  that,  having  noted  for 
some  time  past  the  variations  of  temperature  in  the  air,  and  at  a 
depth  of  two  metres  beneath  the  surfieice  of  the  soil,  he  has  found  by 
comparing  them,  that  the  temperature  of  the  earth  at  this  depth  is 
invariably  higher  by  two-tenths  than  that  of  the  air  at  the  sur&oe. 
It  is  probable  that  a  slip  of  the  pen  has  caused  the  author  to  write 
down  two-tenths  instead  of  one-tenth.  For,  taking  two  metres  to  be 
(in  round  numbers)  equal  to  six  feet,  and  admitting  an  increase  of  one 
degree  Fahr.  for  every  fifty-four  feet  (English)  in  depth,  we  have : 

54  ft. :  6  ft.  =  1  •  Fahr. :  x. 

x=  -g^-  =0.111,  or  tV. 

*  Mr.  E.  W.  Binney  has  described  the  oocurrence  of  three  probably  meteoik 
stones  in  the  ooal-measures  of  Lancashire.  —  Trem^aeL  LUer,  PkUog.  Soe,  rf 
Maneheiter,  vol.  IX. — Ed.  Geol. 

t  *• "count  of  a  recent  discoveiy  of  gold  in  the  island  of  Bourbon,  see 

r  -B  Qeolooist  for  March,  1858.— T.  L.  P. 
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The  temperature  of  the  earth,  at  a  depth  of  six  feet,  should  then,  if 
tbe  general  law  of  inoreaae  of  heat  be  observed,  range  only  one-tenth 
Iiigher  than  that  observed  at  the  surface  of  the  soil,  and  not  two-tenths, 
as  stated  above.  It  is  a  curious  fact  that  points  situated  on  the  same 
vertical  line,  at  an  inconsiderable  depth  within  the  interior  of  the 
earth,  experience  at  very  different  times  the  maximum  and  minimum 
of  atmospheric  temperature.  Thus,  Quetelet  affirms,  in  the  Bulletin 
tfe  rAoadhnie  de  Bruxelle^,  for  1836,  that  daUp  variations  of  tem- 
perature are  not  perceptible  at  depths  of  about  four  feet  below  the 
Burface ;  and  at  Brussels,  the  highest  temperature  was  not  indicated 
until  the  lOth  December ,  on  a  thermometer  which  had  been  sunk  to  a 
depth  of  more  than  twenty-five  feet,  whilst  the  lowest  temperature 
WBS  observed  on  the  I5th  of  June,  Professor  Forbes,  from  experi- 
ments  made  at  a  depth  of  twenty-four  feet  in  the  basaltic  trap  of 
Calton  Hill,  near  Edinburgh,  obtained  similar  results  :  the  maximum 
of  beat  was  not  observed  until  the  8^  of  January.  According  to 
Arago,  very  small  differences  of  temperature  are  perceptible  at  about 
thirty  feet  below  the  surface.  The  stratum  of  invariabU  temperature 
is,  in  the  well-known  Caves  de  TObservatoire,  at  Paris,  at  a  depth  of 
eighty-six  feet  English. 

A  letter  from  Naples  informs  us  that  "  Vesuvius  is  cracking  and 
splitting ;  the  foot  of  the  cone  being  pierced  through  and  through  by 
fumaroUe,  or  little  craters,  which  emit  a  considerable  quantity  of 
lava.  ...  If  this  sort  of  work  continue,  the  great  cone,  formed  by 
the  accumulation  of  substances  thrown  out  by  the  volcano,  will  pro- 
bably fall  in  one  of  these  days ;  and  the  result  will  be  a  terrible  catas- 
trophe, not  for  Naples,  which  lies  comfortably  at  a  certain  distance,  but 
for  Redna  and  Portioi,  which  lie  at  the  foot  of  this  formidable  moun- 
tain." It  would  certainly  be  a  strange  thing  to  see  Vesuvius  over- 
whelm these  towns,  built  upon  the  very  lava  which  smothered  up 
Herculaneum.  Professor  Daubeny,  of  Oxford,  the  author  of  a  well- 
known  work  on  volcanos,  is  at  present  at  Vesuvius. 

A  terrible  earthquake  took  place  in  Turkey,  on  the  28th  November, 
principally  at  Touzla,  in  the  district  of  Zvomie.  Many  houses  fell, 
and  the  inhabitants,  in  spite  of  the  cold  weather,  were  obliged  to  quit 
their  dwellings  and  encamp  in  the  open  fields.  Another  still  more 
disastrous  shock  has  nearly  overthrown  the  town  of  Ergheni,  in 
Albania.  A  number  of  houses  and  shops  were  completely  destroyed, 
and  many  people  killed. 

We  have  received  some  more  news  of  the  submarine  volcano  men- 
tioned in  our  last  article.  The  French  consul  at  Livomo  (Leghorn) 
has  communicated  the  feet  to  the  Paris  Academy  of  Sciences,  Accord- 
ing to  his  account,  flames  and  smoke  were  seen  to  issue  from  rocks 
which  have  taken  the  place  of  the  ancient  pier.  All  around  the  tem- 
perature of  the  sea  is  above  boiling-point  (100**  Centigrade).  It 
is  evidently  a  volcanic  phenomenon  similar  to  that  which  caused  the 
upheaval  of  the  remarkable  island  called  Julia,  or  Sabrina,  not  very 
far  from  the  same  place. 
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BrrcUtim, — In  my  last  article,  iu  lieu  of  the  note  at  foot  of  page  34, 
read, — '*  Most  of  the  alum  thus  produced  is  no  doubt  iron-alum,  ue.  it 
contains  sulphate  of  iron,  and  no  alumina.*'  Sulphate  of  peroxide  of 
iron  and  sulphate  of  alumina,  being  isomorphous  salts,  can  replace 
one  another  in  their  combinations  without  causing  a  change  in  the 
orystalline  form  of  the  product.  Thus,  if  these  two  salts  be  dissolved, 
they  cannot  be  separated  by  crystallization  :  every  crystal  will  contain 
both.  This  is  often  a  cause  of  great  inconvenience ;  for,  when 
common  alum  (sulphate  of  potash  and  alumina)  be  mixed  with,  or 
replaced  by,  iron-alum  (sulphate  of  potash  and  iron),  it  cannot  be 
employed  in  dyeing,  calico-printing,  &o.  Now,  this  must  be  inevitably 
the  case  with  the  alum  produced  by  the  spontaneous  combustion  of 
the  coal-beds  of  TAveyron,  mentioned  in  our  preceding  article,  from 
the  decomposition  of  the  iron-pyrites 


REVIEWS. 


SUuria.  The  ffittorp  qf  the  Oldesi  Foeiiliferout  Roche  and  their  Puundatume  / 
a  Brief  Sketch  of  the  DuitrihuJtion  of  Gold  over  the  Earth,  By  Sir  R.  L  Mus- 
CHI80N,  &C.  (Third  Edition,  including  the  '*  Silurian  System.")  With  Maps 
and  many  additional  Illustrations.    1859.    8vo.    London  :  Murray. 

This  long-expected  book  has  at  last  appeared,  and  presents  a  result  well  worthy 
of  the  care  and  pains  that  have  been  evidently  bestowed  upon  it :  and  its  handsome 
appearance  prevents  regret  for  any  delay  in  its  production.  The  printers,  with 
good  paper,  dear  type  excellently  printed,  and  tne  skill  they  have  displayed  in 
making  the  most  of  the  numerous  woodcuts  with  which  it  is  illustrated,  well 
merit  the  passing  word  of  praise  which  the  reviewer  is  licensed  to  give  them. 

The  chief  attraction  of  the  new  edition  (we  object  to  style  it  'Hhe  third,*'  for 
the  greater  and  original  work,  the  '*  Silurian  System,"  must  then  be  regaided  as 
the  fii-^)  is  in  its  matter.  I)esigned  as  the  book  is  to  give  us  the  histeiy  of  tiie 
most  remote  periods  of  organic  lile  upon  our  planet,  eveiy  new  woid  of  truth  which 
the  author  has  elicited  in  the  four  vears  since  he  last  revised  his  former  laboura — 
from  the  thick  and  ponderous  reoordB  of  the  wonderful  rock-masses  and  mountainous 
regions  of  which  the  Silurian  region  oflfers  the  types— will  be  looked  for  and  sought 
out  with  eager  ejres  and  anxious  expectation.  As  we  look  with  intense  interest 
upon  every  trace  of  the  first  existence  of  our  race  upon  this  planet,  and  prize  the 
intiinsicauy  worthless  flint  or  stone  beyond  the  cost  of  g(4d.  because  some  unknown 
human  hand  has  chipped  it  into  barbarous  shape  of  arrow-head  or  axe,  so  with  still 
more  wonder  do  we  r^;ard  the  rain-prints,  the  worm-tracks,  and  the  creeping  things 
of  that "  long,  long  ago^"  when  life  first,  as  far  as  the  traces  of  it  have  yet  been  <&- 
tmctly  observed,  gave  its  sreat  distinctive  and  marvellous  feature  to  that  world 
which  '^  was  our  cradle  ana  which  will  be  our  grave," — ^the  scene  of  all  our  loves, 
and  hopeSj  and  fears,  our  joys  and  sorrows, — ^liiuced  to  us  by  every  tie  of  friend^p 
and  anectiou,  and  dear  to  us  even  in  the  days  of  sorrow  and  of  tears. 

It  is  something  in  such  an  active  and  intelligent  world  to  attain  eminence — to 
reach  that  point  from  whenoe  we  can  look  back  or  down — to  be  able  to  say  we 
have  done  good  service,  or  that  we  have  surpassed  our  fellows  in  the  intellectnal 
nee,— and  so  well  established  is  the  veteran  eminence  of  Su-  Roderick  Murcfaison 
that  we  may  acknowledge  it  without  flattery  or  adulation  ;  but,  like  as  the  poorer 
portion  of  humanity  envy  the  good  coat  on  everv  man's  Ixack  they  see,  so  there  are 
some  smnller  minds  even  in  scientific  circles  who  would  attempt  to  detract  from 
the  fame  which  a  long,  active,  and  useful  life  has  fairly  earned  ;  and  we  are  glad 
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that,  b^  a  full  and  generous  acknowledgment  of  the  well-known  and  valuable  ser* 
^ices  01  the  late  Rev.  T.  T.  Lewis,  of  Aymesbuiy,  the  author  of  **  Siluria"  has -put 
one  oft-spoken  point  out  of  the  reach  of  his  detractors. 

**  Ce  n'est  pas  avec  des  microscopes,'*  says  De  Saussure,  "  qu*il  fiint  observer  les 
niontagnes ;  and  it  is  not  by  l<x»l  or  limited  observation  alone  that  a  grand 
mtem  like  the  ''Silurian."  as  it  now  stands,  could  have  been  workeaout 
Sir  Roderick  is  as  esaentiaUy  a  general  in  science  as  a  Napoleon  or  Wellington 
va8  of  troops ;  and  he  could  afford  to  give  away  eveir  title  to  originality  of  detail, 
and  jet  stand  a  pre-eminently  great  maiL  He  would  even  thus  have  aocomplishea 
i  generalization  and  grouping  of  a  character  so  extended  as  to  have  been  totally 
OQt  of  the  reach  of  mere  local  workers,  had  they  even  possessed  the  talents  of  a 
Barnnde. 

Sir  Roderick  has,  however,  been  not  only  a  successful  generalizer.  but  also  a 
ck«e  and  keen  inspector  of  facts,  as  his  recent  investigations  and  deductions 
legaiding  the  crystalline  strata  of  the  north-western  Highlands  of  Scotland  and 
verv  many  other  instances  would  show ;  and  hence  his  capability  of  judging  of  the 
value  of  those  other  labourers  in  the  field  of  the  earth's  ancient  history  who  have 
put  the  stores  of  thdr  accumulations  at  his  command. 

We  now  pass  to  what  the  author  of  "  Siluria  *'  has  done  since  the  previous 
issue  of  his  woiic.  This  is,  indeed,  briefly  told  in  the  pre&ce  to  the  book  itself, 
and  much  of  the  most  recently  acquired  matter  is  embodied  in  the  introductory 
chapter. 

In  the  first  place,  there  is  the  most  important  section,  exhibiting  the  lowest 
rocks  in  the  Bntish  Isles  as  lying  beneath  all  the  oldest  sedimentary  and  fossilife- 
nHis  rocks  previously  known^  described  in  the  opening  pages  and  illustrated  by 
the  delicate  coloured  frontispiece  of  the  "  hoaiy  mountams  "  bounding  Loch  Assynt 
westward  fiom  Inchnadamn. 

The  oldest  gneiss  of  Scotland,  parti  mlarly  on  the  west  side  of  Sutherland  and 
1m)^,  is  uncomormably  surmounted  by  mountain-masses  of  conglomerate  and  sand- 
stone, formeriy  considered  as  Old  Red  Sandstone,  but  now  demonstrated  to  be  of 
Cambrian  age,  from  the  fact  of  their  being  overlaid  by  quartz-rock  and  crvstalline 
umestone.  endosing  at  Durness  masses  of  unaltered  rock,  in  which  Mr.  C.  Peach, 
^[  Wick,  has  discovered  Silurian  fossils  of  the  age  of  tne  lowest  portion  of  the 
UaodeUo  beds. 

The  identification  of  the  Bala  rocks  and  fossils  with  those  of  the  Garadoc  for- 
ncation,  and  the  determination  of  a  passage-zone  of  rocks  at  Llandovery,  connecting 
the  Lower  and  Upper  Sihuian  strata,  are  also  new  features. 
.  The  dassification  of  the  Devonian  or  Old  Red  Sandstone  Formation  has  been 
improved,  the  Gephalaspis  and  Pteraspis  zone  beinc  demonstrated  to  be  the  real 
ha.%  of  this  group,  passmg  rc^^ularly  and  gradually  aownwards  into  the  uppermost 
Yunnan  rock.  Hence  the  Caithness  flags  and  their  extension  into  Ross  ana  Moray 
ve  no  longer  to  he-considered  as  equivalents  in  age  to  that  zone,  but  are  referable 
to  a  middle  zone  or  period. 

During  a  personal  excursion  hist  summer,  Sir  Roderick  reassured  himself  that 
nagistones,  such  as  those  of  Caithness,  and  containing  similar  fishes  and  plants, 
^^V^eed  near  Kirkwall,  in  the  Orkneys,  upon  a  lower  red  sandstone,  and  are  sur- 
Mnted  in  several  of  the  islands  by  another  sandstone  of  a  li^ht  yellowish  colour. 
In  Moray,  in  the  presumed  equivalent  of  this  yellow  series  which  there  passes  up 
into  a  fine  white  sandstone,  during  the  past  year,  most  important  discoveries  of 
Ki«il  reptihan  remains  have  been  made  ;  Mr.  Patrick  Duff  and  others,  of  Elgin, 
having  obtained  casts  and  bones  of  the  StagoTwlepi*  Robertsoni  (of  Agaisiz),  from 
^hich  ProfeE»or  Huxley  has  been  enabled  to  establish  the  reptilian  nature  of  this 
creature  formeriy  supposed  to  be  a  fish. 

Additional  and  more  highly  instructive  specimens  of  foot-tracks  from  the  Cum- 
Jjmgstone  quarries  between  Burgh  Head  and  Lossie  Mouth, — first  made  known 
through  the  writings  and  Ubouis  of  Captain  Brickenden  and  Mr.  Patrick  Duff, — 
have  shed  additional  light  by  the  establishment  of  their  relations  to  that  extra- 
jwinaiy  creature,  the  organization  of  which  ranks  so  high  as  to  cause  many  excel- 
lent geologists  to  suenoect  whether  the  strata  in  which  its  osseous  remains,  and  its 
unpnnts,  have  been  found,  may  not  be  possibly  of  Permian  or  Oolitic  age ;  but  cm 
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this  point  Sir  Roderick  expresses  a  strong  conviction  that  their  antiquity  has  been 
rightly  stated. 

The  information  respecting  the  Permian  strata  has  also  been  extended  by  the 
penonal  examination  of  Sir  Koderick  in  Germany,  and  by  materials  derived  from 
Qnbbier,  Qeinitz,  and  Qoppert 

Throughout  the  work  valuable  contributions  have  been  deduced  from  the  laboon 
and  communications  of  De  Y emeuil.  Barrande^  Kjenilf^  Yon  Keyserling,  Sdimidt, 
and  others ;  while  sevend  valuable  Tables  ennch  this  volume  over  its  predeoessQc. 
Of  these  are  especially  to  be  noticed, — a  disposition,  in  parallel  vertiad  oolnmns, 
of  the  Order  and  Dimensions  of  the  Silurian  Rocks  of  JBngland  and  Wales,  by 
Mr.  Talbot  Aveline ;  a  Table  of  the  Upper  Palaeozoic  Rocks,  showing  the  Equi- 
valents of  the  Devonian,  Carboniferous,  and  Permian  Strata,  in  different  parts  of 
Europe ;  a  general  Tabular  Yiew  of  the  North  American  Palieozoic  Botts,  bv 
Proftflsor  Ramsay  ;  an  ehibonte  Table  of  the  Yertical  Range  of  all  the  descnbed 
Silurian  Fossils,  by  Professor  Morris  and  Mr.  Salter.  Biesides  these  vafaiahle 
tables,  numerous  new  sections  and  diagrams  have  been  added ;  indeed,  the  whole 
work  ranks  in  the  hi^iest  scale  for  the  value  and  eUboration  at  its  contents. 


Catalogvte  of  Mr,  Tennants  CoUectim  of  Brititk  Fomli, 

This  catalogue  of  Mr.  Tennant's  private  collection  exhibits  the  names  of  neariy 
all  the  ordinaiy  and  typical  fossils  oT  the  British  rocks,  and  a  limited  number  of 
copies  have  been  printed  on  one  side  of  the  paper  only,  to  aUow^of  their  being  cat 
up  into  labels. 

The  bibliographic  list  appended  to  the  catalogue  is  a  useful  and  valuable 
addition,  and  ought  to  aid  materially  the  sale  of  the  work.  In  it  are  given  the 
titles  of  the  best  works  necessary  for  the  instruction  of  the  student,  with  curt  and 
pertinent  remarks  in  each  case  of  their  nature  and  character,  and  of  the  leading 
topics  of  their  contents. 


EUmentofy  Oeologieal  Diagrami.    London :  James  Reynolds,  174,  Stnad. 

Mb.  Jambs  Rbtboldb,  of  174^  Strand,  has  long  been  known  for  the  numenxis 
diamms  of  scientific  subjects  which  he  has  published. 

He  has  now  produced,  under  the  editoranip  of  Professor  John  Monia,  whose 
name  to  the  work  should  alone  be  a  guarantee  of  its  worth,  a  set  of  elementary 
diagrams,  illustrating  the  first  principles  of  the  important  and  practical  science  A 
Geolcgy. 

The  series  comprises  an  enlar^  and  improved  general  ideal  ''  Section  of  the 
Earth's  Crust,"  based  upon  the  onginal  excellent  diagram  in  Dr.  Buckland's  fiunous 
"  BricUnvater  Treatise ;"  a  valuable  *'  Table  of  the  Order  and  Succession  of  the 
Stratified  Rocks,"  by  Professor  Morris,  in  which,  however,  we  are  sony  to  find  be 
continues  the  unfortunate  misnomer  oi  Coralline  Crag  for  a  deposit  which  contains 
no  corals  at  all  If  the  object  be  to  designate  this  bed  bv  the  nature  of  its  most 
characteristic  organic  remams,  the  term  Bryozoan  should  be  anplied ;  but  it  would 
be  &r  better,  in  our  opinion,  to  adopt  the  term  Lower  Crag  for  this  deposit,  and 
that  of  Upper  for  the  Red  Crag.  The  other  diagrams  are,  ''  Yarious  Forms  of 
Stratification ;"  "  Section  of  the  London  Basin,"  with  springs  and  Artesian  wdls : 
'^ Carboniferous  Qroup-^Coal  and  Iron  Strata:"  '* Section  of  a  Coppo-  Mine;' 
"  Interior  of  a  Coal  Mine."  Of  these  the  illustrations  of  stratification  might 
have  been  more  carefully  drawn,  and  the  section  of  the  London  Basin  is  artifioal 
and  highly  exaggerated ;  but  we  would  speak  of  the  othen  in  favomable 
terms,  and  we  shiull  be  ghul  to  know  that  such  efibrts  to  teach  the  great  truths  of 
scienoe  by  simple  and  inexpensive  means  meet  with  the  patronage  tney  deserve. 
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The  **  Crackers"  and  other  Fossilifsrous  Nodules.— "  6ir,~I  have 
tierused  the  works  of  Mantell,  Lyell,  Ansted,  and  other  standard  authors  on  Geo- 
logy, besides  having  regular  access,  through  a  fiiend,  to  the  Quarterly  Journal  of 
the  Qeological  Society  and  to  other  miscellaneous  works  on  the  science ;  but 
amoi^Bt  them  all  I  have  not  as  yet  been  able  to  obtain  the  slightest  due  that 
would  tend  to  solve  the  undermentioned  geological  phenomena ;  and,  thinking 
that  either  yourself  or  some  of  your  numerous  readers  could  throw  some  light  upon 
the  subject,  I  take  the  Uberty  of  asking  space  for  tiiat  purpose  in  your  r^y 
popular,  and,  on  that  account,  valuable  penodical. 

''  It  is  a  fact  patent  to  all  geologists  who  have  visited  the  Isle  of  Wight,  that  its 
dl£fs  on  the  southern  coast  exhibit  some  good  sections  of  the  Lower  Greensand, 
probably  the  best  in  the  kingdom,  more  especially  those  between  Rocken  End  and 
Atherfield  Point,  where  this  series  may  be  studied  throughout  its  entire  thintnfaii 
from  the  Gaolt  to  the  Wealden  beds. 

''  It  is  not,  however,  to  the  strata  themselves  that  my  remarks  apply,  but  to 
the  condition  in  which  some  of  the  oiganic  remains  are  found  in  the  lowennost 
portion  termed  the  *  Crackers  Rocks.*  ^ 

^*  In  examining  the  excellent  chart  by  Dr.  Hilton,  it  will  be  seen  that  the 
'  Ciacken'  are  composed  of  two  layers  of  large  nodules,  one  above  the  otiier,  and 
about  ten  or  eleven  feet  apart,  embedded  in  a  loose  red  sand.  The  uppermost  are 
hot  littie  sought  after  by  the  experienced  geoloastj  as  they  are  veiy  hard  and 
tough,  and  the  fossils  they  contam  are  very  difficult  to  be  separated  from  the 
matrix ;  but  the  lower  portion  contains  those  sulendid  fossils  which  are  world- 
fiunous.  The  best  place  for  the  collector  to  search  for  the  *  Cracker'  fossils  is  to 
begn  a  short  distance  to  the  eastward  of  the  road  made  by  the  coastguard  in  the 
din,  and  then  to  travd  westward  as  far  as  another  path  up  the  diff,  made  by  the 
fishermen,  where  the '  Cracker-rock*  runs  out,  and  tne  next  bed  in  we  succession, 
the  lower  '  lobster-bed.*  appears 

"  After  a  founder  of  the  cliff,  laige  nodules  may  be  found  with  sometimes  a  few 
fossils  on  their  outsides ;  and  these,  when  broken,  sometimes  disdose  4rhoIe  colo- 
nies of  GervUlia  cMcep$.  with  now  and  then  Trigonia  dadaUa  and  an  ammonite  or 
two  on  the  outsida  Tne  nodule  itsdf  is  composed  of  a  hard^  compact,  ^y  or 
bluish  rock,  endosing  other  nodules  or  smooth  sandy  concretions,  of  a  hghtish- 
brown  colour.  These  can  be  easily  extracted,  and  will  oe  found  to  contain  myriads 
of  small  fossils,  such  as  Venus,  Thetis,  Rostellaria,  Natica,  Pterooeras,  Ammonites, 
Cmstaoea,  and  numerous  others,  nearly  all  perfect  Hence  I  infer  that,  like  those 
of  the  lias,  they  all  met  their  death  in  a  suaden  maimer. 

''Now  the  question  to  be  solved  i»— How  came  these  animals,  of  different 
genera  and  spedes,  and  conse(^uently  of  dissimilar  habits,  so  attracted  together  as 
to  die  and  become  entombed  m  one  common  grave  ?  Were  they  all  or  any  of 
them  cairion-eaterB ;  and,  if  so,  were  they  attracted  together  by  abundance  of  food 
through  the  destruction  of  any  one  species  of  animal,  or  by  mere  chance  ?  Or  did 
such  nodiHes  once  form  part  of  the  noor  of  a  searbottom,  that,  being  broken  u]^ 
yielded  these  concretions  to  be  washed  into  the  strata  where  they  now  abounc 
and  where,  becoming  thus  embedded,  the  outer  coatiiig  has  subsequentiv  forme 
around  them  7  If  this  be  the  case,  where  are  the  eauivalents  now  of  such  concro- 
tioDS  9    Besides,  the  diff  is  chiefly  composed  of  sana. 

*  A  local  name,  fiven  them  by  the  fishermen  on'account  of  the  tea  having  excavated  a  sort  of 
cavern  in  the  cliA,  into  which  the  waves  enter,  carrying  with  them  a  portion  of  alTi  which  cauMt 
a  eoncuksion ',  hence  the  term,  "  Cracker •  Rocha." 
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**In  oonclnsion,  I  would  remark  that  I  have  merely  selected  the  cracker- 
nodules  in  illustration  of  the  subiect :  similar  oocurrenoe  of  ooncretions  being 
repeated  ^  intervals  throughout  tne  whole  series  of  the  Oreensand  strata,  as  at 
Biack^ang  and  Cliil's  £nd.  Also  at  Shanklin,  in  the  nodules  of  ironntone,  and  in 
a  greyish  gjitty  sandstone,  are  many  of  the  same  kinds  of  fossils  as  at  Atherfttld, 
togetner  with  others  not  to  be  founa  in  the  *  Crackers.'  Therefore,  as  thev  have 
all  died  together,  the  question  arises,  Did  they  all  live  and  feed  together  I— 
Youra,  &c.,  M.  W.  NoBMAW." 

Caocastak  Geology. — "  Sfr, — I  have  just  read  through  with  intense  interest 
that  best  of  monuments  to  a  gr^t  and  glorious  spirit  passed  away,  '  The  Testi- 
mony of  the  Rocks,*  by  Hugh  Miller;  and  in  his  eighth  lecture,  on  the  Noacfaian 
Deluge,  where  he  so  clearly  proves  *  that  season  ofjudgment'  to  have  overtaken 
only  tne  then  inhabited  world,  *  the  Low  Steppe  of  the  Caucasus,'  it  oocurred  to 
me,  that  if  this  were  the  case  (which  I  accept  m  fuU  faith,  as  coming  from  audi  an 
authority),  bones  of  those  wondrous  antediluvian  giants  might  be  found  in  that 
region,  and  there  alone.  Does  no  geologist  care  to  make  such  a  search  f  where, 
too,  the  hidden  marveUi  must  lie  so  near  the  sui&oe,  comparatively  speaking,  mA 
where  the  discovery  would  set  one  more  seal  to  the  truths  of  his  wondrous  soenoe. 
Yours,  &a,  E.  E.  Btmo,  Lymington.** 

The  geology  of  the  Caucasus  and  its  vicinity  is  laid  down  in  a  handsome  map 
by  Koch,  and  has  to  some  extent  been  woriced  out  in  detail  by  Koch,  Abidi,  and 
others ;  but  mammalian  remains  appear  to  be  rare  in  the  superficial  deposits,  as 
fiu*  as  observation  has  yet  been  made  in  that  wUd  country,  and  no  fossil  human 
bones  have  been  met  with.  M.  Abich,  of  St  Petersbui^h,  is,  we  believe,  now 
occupied  in  a  laige  work  on  Caucasian  geology. 

GeotjOgt  op  Shap  District. — "  Professor  Phillips,  in  his  '  Treatise  on  Geo- 
logy,' when  describing  the  erratic  block  group,  says,  *  that  the  line  followed  by  the 
blocks  from  Shap  through  Lancashire,  and  nortnward  to  Gariisle,  is  in  a  gieat 
de])re8sion  parallel  to  the  fault  of  the  Penine  chain.' 

"  1.  Do  the  strata  dip  from  Shap  into  the  vale  of  Eden,  and  then  rise  towards 
the  Penine  chain  of  mountains,  so  as  to  form  a  trough-formed  depression  ?  2.  Or 
do  they  dip  from  Shap  to  the  western  or  down-thrown  side  of  the  Penine  fiuilt ; 
and  then  on  the  eastern,  or  upheave-side,  dip  away  again  to  the  eastwaixl  ?  3.  Is 
there  a  rid^  of  high  j^tmd  from  Orton  by  Ravenstonedale  and  MaUerstang  Forest 
through  this  depression,  and  does  its  general  altitude  seem  to  be  as  high  as  the 
low  j»rt  of  the  Penine  chain  on  Stoinmoor?  4.  To  what  formations  do  tiie 
deposits  which  rest  in  the  hollow  from  Carlisle  to  Kirby  Lonsdale  belong,  «k1 
what  is  their  nature  ? — Johk  Curry." 

1.  The  stmta  dip  from  Shap  at  a  slight  angle  to  the  Craven  &ult,  and  then  at 
an  increased  angle  to  Eden :  towsuxis  the  Penine  fault  and  chain  they  rise  again  ; 
but  the  stratification  is  not  very  clear  in  its  details  to  the  east  2.  The  beds  still 
dip  westwanlly  on  the  eastern  side  of  the  Penine  firalt ;  but  the  strata  are  locally 
disturbed.  3.  We  are  not  personally  acquainted  with  the  physical  and  geologioU 
details  in  this  district  A  comparison  of  the  Ordnance  Survey  and  any  good 
geological  map  will  help  the  qucnst  4.  From  Carlisle  the  New  Red  Samiatone 
reaches  to  about  midway  between  Lazonby  and  Appleby ;  the  underlying  Permian 
l)eds  are  then  exposed  as  fiir  as  Brough  and  Kirby  Stephen.  The  Mountain  or 
Scar  limestone  then  succeeds  to  the  south-east  as  nr  as  Kavensdale,  where  the  old 
Silurian  Schists  are  exposed.  These  extend  to  Kirby  Lonsdale,  with  ti^e  exoe|»- 
tion  of  some  intervening  patches  of  Mountain  Limestone  and  Old  Red  Conglo- 
merate. 

Mammalian  Remains.— "  Sib,— In  turning  over  the  pages  of  old  topogrsr 
phical  books  I  often  meet  with  notices  of  mammalian  remains.  If  you  think  the 
extracts  I  have  sent  will  serve  any  useful  inupose  in  Mr.  Prestwich's  inauiiy, 
I  shall  be  pleased  to  furnish  you  with  more  or  them  from  time  to  time. — F.  S.  A" 
"  In  the  cutting  of  some  works  at  Eau  Brink  (near  King's  Lynn)  in  1819,  at 
the  depth  of  twenty-two  feet  from  the  surface  of  the  earth  and  in  a  bed  of  shingle, 
a  quantity  of  various  kinds  of  marine  shells  was  found,  and  from  thence  was  tSen 
out  a  iiair  of  beautiful  antlers  attached  to  the  upper  ptui;  of  a  skull,  with  every 
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tooth  renuuniDg  in  the  socket  in  a  perfect  state,  corresponding  exactly  with  the 
ordinary  description  of  the  roebuck.  Above  the  shingle,  in  a  stratum  of  strong 
ooze  about  ten  feet  thick,  quantities  of  alder  roots  and  trees  were  found." — HittO' 
Ttcal  AeeouiU  of  Witbeachf  by  W,  Watson^  1827,  p.  58. 

''  Some  labourers,  in  1819,  digeing  for  gravel  in  Chatteris,  at  a  place  called 
Cam|K>le,  about  half  a  mile  from  the  church,  found,  at  the  depth  of  mil  ten  feet 
from  the  sur&ce,  part  of  the  skeleton  of  an  elephant  in  a  fossil  state.  The  most 
perfect  part  was  the  two  upper  grinders ;  these,  when  found,  were  fixed  in  the  law- 
Dones,  which  the  men  broke  to  come  at  the  teeth.  A  short  piece  of  tusk  about 
three  inches  long,  part  of  the  skull,  part  of  a  leg-bone  about  fourteen  inches  long, 
with  some  fragments  of  the  jawbone,  were  all  that  were  discovered.  One  of  the 
grinders  wei^ned  five  poimds  fourteen  ounces.  There  were  found  in  the  same 
place  some  pieces  of  wood  quite  black  and  spongy.  In  1S27  these  relics  were  in 
the  possession  of  Mr.  John  Girdlestone." — Op,  eit,  p.  578. 

'^  A  very  fine  specimen  of  an  Elk's  horn  was  dug  up  in  the  vidnity  of  West 
Water,  in  1827."— Qp.  eU.  p.  57a 
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Geolooical  Society  or  Londoit,  January  5<A,  1859. — The  following  commu- 
nications were  read  :— 

1.  "  On  Fossil  Plants  from  the  Devonian  Rocks  of  Gasp^.  Canada."  By  Dr. 
J.  W.  Dawson,  F.a.S.,  Principal  of  McQill's  CoUc^,  Montreal 

The  (plant-bearing  rocks  in  the  peninsula  of  Gasp^  were  first  noticed  by  Sir 
W.  K  Logan  in  1843.  To  determine  these  fossil  plants  accurately,  it  was  neces- 
sary to  study  them  in  place.  With  this  view  Dr.  Dawson  visited  Gasp6  hist 
summer,  and  carefidly  examined  the  localities  by  the  aid  of  the  plans  and  sections 
of  the  Geological  Survey  of  Canada.  The  strata  referred  to  have  a  vertical  thick- 
ness of  7«000  feet,  as  estimated  by  Sir  W.  Logan  ;  thev  rest  on  Upper  Silurian 
rocks,  and  imdertie  the  Carboniferous  conglomerates ;  and  some  beds  contain  Lower 
Devonian  Brachiopods.  && 

Among  the  vegetable  remains  determined  by  Dr.  Dawson  is  a  curious  genus, 
termed  by  him  Ptilophyton,  which  belonged  to  the  LycopocUaeecBy  and  had  minute 
adpressed  leaves  on  slender  dichotomously-branchin^  stems,  with  drdnate  ver- 
nation, and  springing  from  a  horizontal  rmzome,  which  had  drcuJar  areoles  with 
cylindrical  rootlets.  Home  of  the  shales  are  mat^  with  these  rhizomes.  Obscure 
traces  of  fructification  are  observable  in  cuneate  dusters  of  bracts.  The  fragments 
of  the  di£ferent  parts  of  this  interesting  plant  might  easily  be  mistaken  for  portions 
of  other  and  verjr  distinct  plants,  such  as  Kartienia,  Halomaj  Siigmaria,  Sehuo- 
pterU,  TricKomanties^  Fucoids,  &c  The  author  describes  two  species  otPnlophyton, 
P,pHneepa  and  P.  robuttiua. 

Dr.  Dawson  frirther  described  a  new  form  of  Lepidodendrcn  {L.  (kupianum) ; 
also  some  specimens  of  Coniferous  wood  related  to  the  Taseut  (Prototaxiiet  Logant)^ 
and  some  less  dear  forms  belonging  to  Knorria,  PoaeiteMj  &c.  The  author  also 
noticed  the  occurrence  of  Eniomoitraca  (Beyrichia),  Spirorbis,  occasional  fish- 
remains,  some  Brachiopods,  and  also  rain-marks  and  ripple>mark8  in  these 
Pevonian  beds. 

[Spedmens  of  the  Fossil  Plants  from  Gasp6  were  exhibited  in  illustratiozi  of  this 
paper.] 

2.  ''  On  some  Points  in  Chemical  Geology."  By  T.  Stexir  Hunt,  Esq.,  of  the 
Geological  Commission  of  Canada.    (Communicated  by  I^t  A.  C.  Runaay,  F.G.S.) 

§  L  Referring  to  his  communications  to  other  Sodeties,  in  which  he  had  endea- 
yoored  to  expkun  the  theory  of  the  transformation  of  sedimentaiy  depodts  into 
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OTBtaUine  rocks,  and  to  the  researches  of  Daubree,  Senannont,  and  others,  the 
author  remarked,  in  the  first  phioe,  that  the  problem  of  the  eeneration,  from  the 
Bands,  clays,  and  earthy  carbonates  of  sedimentary  deposits,  of  the  various  sihoeons 
minemls  which  make  up  l^e  crystalline  rocks,  may  be  now  regarded  aa  solved ;  and 
that  we  find  the  agent  of  the  process  to  be  water,  holding  in  solution  alkaline  ear^ 
bonates  and  ^icate&  acting  upon  the  heated  strata.  Under  some  drcumstanoes, 
however— such  as  tne  presence  of  gyi^um  or  magnesia — such  anomaKes  might 
occur  as  are  presented  by  the  comparatively  unaltered  condition  of  some  portions 
of  the  strata  in  metamorphic  r^ons. 

§  IL  Many  aystalline  rocks,  formerly  regarded  as  of  plutonic  origin,  are  now 
found  to  be  represented  among  altered  sedimentary  strata  ;  and  the  qicinical  stu- 
deot  in  geolo^  is  now  brought  to  the  condusion  that  metamoiphic  rocks,  sudi  as 
granite,  dionte,  dolomite,  serpentine,  and  limestone,  may,  under  certain  oon- 
ditions,  appear  as  intrusive  roou.  This  is  chiefly  owing  to  uie  putr  or  semi-flaid 
atate  which  tiiiese  rocks  must  have  assumed  at  the  time  of  their  displacement 

§  IIL  The  author  next  remarked  that  the  promulgated  hjrpotheaes  relating  to 
the  origin  of  the  two  great  groups  of  plutonic  rocks— those  with  potash  and  much 
silica^and  those  with  soda  and  less  silica— are  not  satisfactoir. 

§  rv.  Mr.  Hunt,  considering  that  the  water  of  the  early  paueoKoie  ocean  differed 
firom  that  of  the  modem  seas,  in  that  it  contained  chlorides  of  calcium  and  mag- 
nesium to  a  &r  greater  extent,  espedally  the  former,  sulphates  being  present  only 
in  small  amount,  noticed  that  the  replacement  of  the  chlonde  of  calcium  by  common 
salt  involved  the  intervention  of  canx»iate  of  soda  and  the  formation  of  carbonate 
of  lime  ;  and  that  the  continual  decomposition  of  alkaliferous  silicates  to  form  the 
vast  masses  of  anpUaoeous  sediments  fit>m  the  felspathic  minerals  of  the  earth's 
crust,  must  have  formed,  and  is  still  forming,  alkaline  carbonates  which  play  a 
most  important  put  in  the  chemistry  of  the  sea& 

§  y.  The  study  of  the  chemistry  of  mineral  waters,  in  connexion  with  that  of 
sedimentary  rocu,  leads  the  author  to  believe  that  the  result  of  processes  continu- 
ally going  on  in  nature  is  to  divide  the  silico-aigillaceous  rocks  into  two  great 
dasses ;  the  one  characterized  by  an  excess  of  silica,  bv  the  predominance  ci 
potash,  and  by  the  small  amounts  of  lime,  magnesia,  ana  soda,  and  represented 
DV  the  granites  and  trachytes  ;  while  in  the  other  dass  silica  and  potash  are  leai 
abundant  and  soda,  lime,  and  magnesia  prevail,  giving  rise  (by  metamorphism)  to 
tridinic  mlspars  and  pyroxenes.  The  metamorphism  and  displacement  ^  sedi- 
ments may  thus,  he  ooserved,  enable  us  to  explain  the  ori^  of  the  different 
varieties  of  plutonic  rocks,  without  calling  to  our  aid  the  ejections  of  a  central  fire. 
(See  §  IIL) 

§  YL  Tne  most  andent  sediments,  like  those  of  modem  times,  were  donbUen 
composed  of  sands,  days,  and  limestones :  but,  on  the  prindples  laid  down  in 
§§  I V.  and  v.,  the  author  shows  that  tiie  cnemical  composition  of  the  sedimrata 
in  different  geologic  periods  must  have  been  mdually  cnanging.  Dlustrating  his 
views  by  the  condition  of  the  Canadian  roocs,  Mr.  Hunt  observes  that,  on  the 
large  scale,  in  the  more  recent  crystalline  or  metamorphic  rocks,  we  fiml  a  less 
extensive  development  of  sodarfelspar,  while  orthodaae  and  mica,  dilorite  and 
epidote,  and  silicates  of  alumina,  Uke  chiastoUte,  kyanite,  and  staurotide  (which 
eontain  but  little  or  no  alkali,  and  are  rare  in  the  older  rocks),  become  abundant 
The  decomposition,  too,  of  tne  rocks  is  more  slow  now,  because  sodarsihcates  are 
less  abundant,  and  becsuse  the  proportion  of  carbonic  add  in  the  air  (an  efficient 
agent  in  these  changes)  has  been  diminished  by  the  formation  of  limestones 
•ndcoaL 

§  y  IL  The  author  accepts  the  views  of  Babbage  and  Herschd  as  to  the  internal 
heat  of  the  earth  rising  through  the  stratified  deposits,  on  account  of  the  snpa^dal 
accumulation  of  sediments,  metamorphosing  the  rocks  submitted  to  its  action, 
causing  earthquakes  and  volcanic  irmptions  by  the  evolution  of  gases  and  VEpotin 
from  cnemical  reactions,  and  giving  rise  to  disturbances  of  equilibrium  over  wide 
areas  of  elevation  and  subddenoe. 

I  VIII.  Mr.  Hunt  observes  that  the  structure  of  mountain-chaina,  both  those 
due  to  the  uprise  of  metamorphosed  rocks  through  tertiaiy  and  seconduy  deposits, 
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and  those  fi»rmed  of  older  masses  of  sediment,  contorted  and  altered,  bears  out  the 
principles  of  §  VII. 

[A  collection  of  the  soHsdled  "  Kelpies'  Feet,"  from  the  micaceous  flagstones  of 
North  Britain*  Irom  the  Museum  of  Fractical  Qeology  and  the  Society's  Museum, 
were  exhibited  at  this  Meeting.] 

JtMuarff  19, 1859. — ^The  foUowing  communications  were  read : — 

1.  "  On  the  Gold-field  of  Ballaarat,  Victoria."  By  H.  Bosaks,  Esq.  Commu- 
nicated by  W.  W.  Smyth,  Esq.,  Sec.  Q.  S. 

Mr.  Rosales  described  the  position  of  the  quartz-lodes  f  the  matrix  of  the  gold) 
in  the  schists  of  the  hill-ianges,  from  whence  ori^nate  tne  numerous  auriferous 
goUies,  forming  eventually  several  channels  (charriages),  and  the  different  courses 
of  the  old  gold-bearing  streams,  which  gradually  passing  to  lower  levels,  reach  the 
great  areas  of  basalt,  under  which  thev  continue  their  hidden  course.  To  illus- 
trate these  ^ints,  the  author  prepared  and  sent  a  MS.  map  of  the  district  from 
beroDd  Bunmyoog  to  Creswick,  on  which  the  granite,  basalt,  schists,  and  ,quartz 
lodes  were  shown,  as  well  as  the  gold-channels,  gullies,  runs,  leads,  &c.,  connected 
with  which  96  named  spots  or  di^ngs  were  carefully  indicated. 

2.  ^'  Description  of  a  New  Species  of  Cephalaspis  (<7.  AtteroUpU)  from  the  Old 
Bed  Sandstone  of  the  neighbourhood  of  Ludlow.*'  By  John  Barley,  Esq.,  Suh- 
dean,  &c,  King's  Collie.    Communicated  by  Prof.  Huxley,  F.O.S. 

This  new  form  of  CtphdLaapU  {tram  Hopton  Gate)  is  at  least  twice  the  size  of 
C.  Ljfdlii,  and  is  further  characterized  by  the  position,  obliquity,  and  magnitude 
of  the  orbits.  The  space  between  the  orbits  is  proportionally  small,  and  tne  occi- 
pital crest  veiy  short.  The  outer  enamel-layer  is  ornamented  with  tubercles, 
which,  though  somewhat  variable,  bear  so  dose  a  resemblance  to  those  covering 
the  bonpr  plates  of  AtteroUpitj  as  to  have  suggested  the  specific  nam&  The  inner 
layer  of'^tbe  bony  plate  presents  Uicume  and  cansliculi  resembling  those  of  human 
bone ;  and  many  of  them,  in  the  specimen  described^  are  naturaUy  injected  with  a 
transparent  blood-red  material,  so  distinctly  and  delicately,  that  in  their  minutest 
details  the  structure  of  cuials  not  more  than  77^77^1^  01  an  inch  in  diametcnr  is 
beautifiilly  revoiled. 

Mr.  Hailey  also  described  a  more  perfect  specimen  of  CephaUupis  Salweyi  than 
the  one  on  which  Sir  P.  £jgerton  not  long  since  determine  the  species.  It  was 
found  by  Mr.  Salwey  at  Hinstone  near  Bromvard.  Associated  with  the  C  Sal- 
«m,  the  author  found  a  specimen  of  either  a  dermal  plate  or  a  tooth  of  a  plaooid 
fish,  resembling  some  Silurian  fossils  called  CmloUpida  by  Pander. 


GBOLoaisTS*  AssociATioir. — On  Tuesday,  the  11th  Jan.  instant,  the  First  Ordi- 
naiy  Meeting  of  this  Association  was  held  in  the  Library  of  St  Martin's  HalL 
There  were  nearly  200  persons  present 

The  proceedings  commenced  hj  the  election  of  several  new  members,  after  which 
the  Prnident,  Mr.  Toulmin  Smith,  proceeded  to  deUver  an  inaugural  address. 

In  opemngthe  subject,  the  President  directed  special  attention  to  the  importance 
of  finding  true  facts  ;  he  stated  that  it  had  been  well  observed  that  there  are  even 
^OK  faUe  facts  than  there  taefaUe  theories  in  the  world. 

He  remarked  that  Geology  is  a  science  which  rests  exduMvely  on  a  knowledge 
of  the  outer  world,  and  can  only  exist  as  a  science  in  the  true  interpretation  of  tne 
fiicts  which  that  world  shows  to  us  ;  that  there  is  no  science  which  has  been,  and  is, 
liable  to  be  more  hindered  hj  false  facts.  There  is  none,  therefore,  in  which  the  sather- 
mg  up  of  true  &ct8,  and  the  bringinjz  them  together  as  a  common  stock  for  tne  use 
of  science,  can  be  more  needed.  Tnis  bein^  so,  there  appear  to  be  good  reasons 
for  the  work  set  to  itself  by  the  "  Geologists'  Assodation."  Beyond  the  mere 
advancement  of  the  common  stock  of  knowledge  by  means  of  association,  it  was  to 
be  hoped  that  the  enterprise  of  this  country  might  be  materially  helped  by  its 
labouiB,  and  that  it,  in  return,  would  receive  its  reward  in  being  made  the  deposi- 
tory of  many  fiicts  and  observations,  which,  but  for  its  existence,  would  remain 
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boned  in  the  note-book.  And,  further,  that  by  giving  right  directionB  to  those 
engaged  in  pubUc  and  other  extensive  works,  there  would  be  good  eround  to  hope 
that  manv  mctfi  tending  to  the  verification  or  conclusions  ah^y  £rawn,  and  the 
settling  01  problems  acknowledged  to  stand  open,  might  be  obtained  ;  and,  perhaps, 
even  the  oi>ening-up  of  fields  which  as  yet  have  been  but  little,  if  at  all,  woikeo. 

Referring  to  some  observations  made  by  Mr.  Salter,  in  a  letter  to  the  Edittx-  cf 
the  Geologist,  Mr.  T.  Smith  said  :->  As  to  the  collection  of  ^*aoodfacU/*  we  bc»pe 
that  at  eveiy  meeting  of  the  Association  communications  of  ooeerved  mete  will  oe 
made  by  menibm  The  statement  of  these  will  appear  in  the  printed  minutes  of 
our  proceedings  ;  and  these,  being  circulated  among  all  our  memben»  will  oonver 
to  eveiy  quarter  some  of  those  means  of  comparison  and  suggestions  for  leseaitfi 
which  are  what  the  local  Geologist  most  needs,  both  to  encourage  and  to  enlighten 
him. 

Alluding  to  the  success  of  the  undertaking,  it  was  stated  that,  within  six  weeks 
alter  the  nnt  conference  on  the  subject,  not  less  than  150  raitlemen.  many  of 
them  wdl  known  in  connexion  with  Geological  Science^  api)liea  for  membership. 

And,  with  a  view  to  the  perfect  miderstanding  or  various  objects  which  the 
Association  proposed  to  follow,  and  the  advantages  it  held  out  to  its  members,  the 
President  entered  at  some  considerable  length  into  the  plans  which  had  been  laid 
down  for  promoting  and  facilitating  the  collection  and  exchange  of  fossils ;  the 
formation  of  a  collection  of  typespecimens  which  should  serve,  amount  other  pur- 
poses, as  a  key  to  the  laiger  national  collections  in  this  ooimtiT.  which  from  tneir 
extent  and  ricnness  prove  often  a  source  of  perplexity  rather  tnan  of  instractaon 
to  the  humble  student 

The  formation  of  a  collection  of  the  character  proposed  is  confessedly  a  matter 
of  difficulty ;  it  is  fiu*  easier  to  accumulate  specimens  in  lai^ge  numbers,  than  to 
bring  together  only  such  as  shaU  be  really  usefiil ;  but,  obs^ed  Mr.  Smith,  be 
the  diffiodties  to  be  encountered  what  they  may,  our  hope  is  that  we  may  be  able 
bv  degrees  to  form  a  cabinet  which  shall  be  truly  typical  and  always  instractiTe 
Whilst  dwdlin^  on  this  piurt  of  the  subject,  opportunity  was  taken  to  adcnow- 
ledge  the  receipt  of  several  promises  of  fossils  illustrative  of  the  principsl 
formations. 

A  vigorous  protest  was  entered  against  the  undue  use  of  hard  words  in  adentific 
language,  on  the  ground  that  we,  as  Englishmen,  possess  a  language  more  copkHis 
than  the  Greek  or  Latin,  and  one  which  is  peculiarly  adaptable  for  the  compound- 
ing of  words,  and  which,  therefore,  may  be  most  readily  moulded  to  the  expresnoo 
of  new  forms  of  fiact  and  thought 

This  part  of  the  address  was  followed  by  some  ver^  useful  hints  to  ooUectore, 
and  some  interesting  illustrations,  to  show  the  necessity  of  proceeding  on  soiina 
principles  and  inductions  before  concluding  upon  mere  appearances.  The  Presid^t 
urged  the  importance  of  always  recognising  the  fundamental  Law  of  Unity  which 
underlies  all  the  phenomena  of  nature,  as  being  absolutely  necessary  to  right 
conclusions,  both  as  to  single  fiacts  and  broad  generalization  on  coUectioos 
of  f^tcts. 

Mr.  Smith  concluded  by  uii^ng  the  members  to  use  their  united  efforts  for  the 
promotion  of  the  common  objects  of  the  Association,  being  convinced  that  if  the 
mutual  principle  on  which  it  was  based  was  fully  acted  upon,  its  value  woiiki 
soon  be  felt,  and  all  would  be  satisfied  that  the  Association  had  not  been  fonued 
in  vain. 

After  the  Address  was  given,  several  fresh  applications  for  membership  were 
received. 

The  next  Meeting  will  be  held  in  the  Library  of  St  Martinis  Hall,  on  Tuesday 
evening,  the  8th  Feoruaiy,  at  7  o'clock,  when  Dr.  Hyde  Clarke,  and  Mr.  Rees,  of 
Lucknow,  have  promised  to  read  papers  of  great  interest 
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PAL^ONTOLOGICAL  NOTES  ON  THE  BRACHIOPODA. 

By  Thomas  Davidson,  Esq.,  F.R.S.,  F.G.S.,  bto. 

No.  2.  On  the  Families  Strophomenxdji  and  PRODuoriDiE. 

• 

In  my  last  oommunioatloa,  I  endeaTOured  to  lay  before  the  reader 
all  the  more  important  &ct8,  already  acquired,  relative  to  the  genera 
and  sub-genera  that  are  provided  with  spiral  appendages  for  the 
support  of  the  oral  arms ;  *  and  at  the  same  time  I  referred  to 
several  points  which  still  required  to  be  elucidated  and  explained 
before  the  subject  could  be  considered  to  have  been  satis&ctorily 
studied. 

In  a  note  at  the  conclusion  of  that  paper,  allusion  was  made  to  a 
well-preserved  internal  cast  of  Cyrtina  septoaa,  of  which  I  now  offer 
a  representation,  as  it  will  show  that  the  muscular  impressions  in  the 
snoaller  or  dorsal  valve  are  similarly  arranged  to  those  of  Spirifera, 
and  that  there  does  not  exist  in  that  valve  any  septa,  as  in  Fen- 
tamertu;  the  resemblance  to  the  last-named  genus  being  merely  in 
the  disposition  of  the  median  septum,  and  of  the  converging  dental 
or  rostral  plates  of  the  larger  or  ventral  valve. 

I  may  likewise  mention,  before  commencing  the  subject  of  the 
present  oommuxdcation,  that,  although  the  muscular  impressions  in 
the  larger  or  ventral  valve  of  Aihyris  or  Spirigera  are  generally  well 

■ 

*  Thb  QkoXiOoist,  vol.  i.  p.  409.  1858.  This  paper  has  been  translated  into 
French  by  my  friend  Professor  L.  de  Koninck,  and  will  be  published  in  the 
Transactions  of  the  Royal  Society  of  Id^,  for  1869. 
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•  lii  iTiIci  lu  ayM  luilliyr  rcpolitiuiis,  1  niuj  iinTition  oiicc  more  that  idc 
miuJes  ttie  tiuutiou  of  whldi  is  lu  open  or  sepanU  the  volvea  have  recently  been 
termed  divarkoiort  uid  oeccnary  dtvaricaun  b;  Hr.  HaotXfdt ;  and  ^loae  the 
functioti  of  which  is  to  act  in  the  dcaio^  of  the  valves  have  been  termed  atuerutr 
and  po(i«nor  oedutort  by  tte  same  diBtmeuished  zoologist.  The  divarimiort  arc 
thoee  luuallj  temied  "  ordinal  mueclee"  (''adductor  brevis"  of  Owen  ;  "miuclea 
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Been,  and  have  been  oorreotly  represeutad  and  espluned,  thoad  on  the 
interior  Bor&oe  of  the  smaller  or  dorsal  valve  are  rarely  discernible. 
The  soaiB  loft  by  the  adductor,  or  anterior  oooluwr,  mutole  were 
defined  by  Bouchard  in  Athyrit  oaneentrica ,-  but  the  impreasions  of 
the  poeterior  p«ur  could  not  be  distinguished  upon  any  of  the 
□omerouB  valves  in  his  poaseaeion  ;  although  it  ia  moat  probable,  not 
tu  make  i»e  of  the  word  "  certain,"  that  in  this,  as  well  as  all  other 
apeciee  of  the  genua,  the  adductor  or  occluBor  had  a  quadruple 
attachment  to  the  ventral  valva 

Dr.  Sandberger  has  represented  the  muscular  impreaaions  of  both 
valves  of  AthyriM  or  Spirigera  undata  ;  but  not  in  quite  so  precise  a 
manner  as  could  be  desired,  or  as  is  really  seen  on  some  sihoifled 
internal  casts  cf  A.  ambigua  from  the  carboniferous  Umeatonea  of 
Bakewell  (Derbyahire),  in  the  Museum  of  Practical  Qeology,  and  of 
which  two  enlarged  illustrations  are  here  appended  (Lign.  2,  figs.  1 
and  2). 

I  have  also  ascer- 
tained that  the  spiral 
processes,  and  their  in- 
termediate oonnecting 
lamellte  are  in  Athyrit 
ambiffua  similarly  dia- 
poeed  to  those  of  A. 
peetini/era,  of  which  we 
have  ^ready  given  an 
illoatiatioD  in  our  pre- 
vious paper,  bo  that 
there  can  eiistaoaroely  E«h«4  (wm  .p«i™ 
any  doubt  that  the 
same  arrangement  was  oommon  to  all  the  species  of  the  genus. 

HindfUl  of  the  popular  character  of  Thb  GsoLoaiaT,  it  will  be 

didnctenn  "  of  QmtJolet) ;  while  the  aeeeti«ry  divaricalori  are  better  known  bf 
the  name  of  "acceesoiycardiDalB"  or  "cardiualis"  of  Owen. 

The  ocdtaor  i»  the  "  adductor  "  of  the  genenlitf  of  anthon  ;  the  anterior  oetUimr 
being  the"  adductor  loDgusantinu"  of  Owen;  thepoifm<M-an{ic«>r,  the  "adductor 
bngUB  posticus  "  of  the  Bame  distingniahed  uutcmiat. 

The  pediclft-mnscles  have  been  termed  adjiaion  by  Mr.  Hancock,  under  the 
b^ef  that  they  move  the  abell  upon  ita  peduncle,  and  adjust  it ;  while  the 
"  capsnlaris  "  tn  Owen,  is  Hincoc^^  ftdmKidcer  mwcfe. 
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my  Md«AT<mr  to  make  thia  artiele  as  explioit  and  inteUigible  as 
the  Bttbject  will  pennit ;  for  in  paliBontology  it  ia  not  always  potBible 
to  aroid  haviog  reooorae  to  oertain  tedmioalitiea  whea  one  is  deeiFOQE 
of  oonyeying  precifle  information  upon  apeciai  subjects.  The  reader 
will,  howerer,  eiperieneo  but  little  difficulty,  if  he  will  cast  his  eje 
oyer  the  accompanying  figures^  which  haye  been  drawn  with  all 
possible  accuracy,  so  as  to  make  up  for  any  deficiencies  that  maj 
exist  in  the  descriptions. 

The  families  STROPHOMENmiB  {OrMdm  of  some  authors)  and 
PRODUOTiDii  have  been  the  subject  of  long  and  patient  research;  and, 
although  much  progreaa  has  been  made  towards  their  eluddation, 
I  am  not  yet  entirely  satisfied  that  the  diOforential  oharacten 
specified  by  authors  are  in  every  case  of  sufficient  importance  or 
▼aloe  to  warrant  the  many  divisions  at  present  provisionally  esta- 
blished. 

Every  geologist  and  the  generality  of  collectors  are  acquainted 
with  the  external  shape  of  some  species  of  Orthu^  Str^hotMMi^  and 
ProduetcB ;  but  since  the  days  of  Dalman,  Rafinesque,  and  James 
Sowerby,  these  old  genera  have  been  much  subdivided,  and  others 
have  been  discovered,  which,  by  presenting  certain  intermediate 
oharactetB,  have  proved  the  natural  connexion  which  exists  between 
the  two  fiunilies.  It  cannot  be  expected  that  palseontologiBts,  however 
diligent  and  learned,  should  be  able  all  at  once  to  arrive  at  a  just  and 
satisfiictory  appreciation  of  the  value  of  certain  groups  of  extinct 
animals ;  but  what  does  more  injury  to  science,  and  retards  its  pro- 
gress, is  the  precipitation  with  which  new  genera  are  sometimes  pro- 
posed;* and  it  should  always  be  remembered  that,  although  it  is 
necessary  and  right  to  separate  what  is  dissimilar,  one  cannot  be 
too  careful  and  cautious,  whUe  determining  whether  the  differences 
observed  are  constant  and  of  more  than  spedfio  importance. 

*  In  the  last  paee  of  the  German  edition  of  my  '<  General  Introduction " 
(Yieima,  18G6),  Fto&ssor  Suess  has  appended  a  Ust  of  no  less  than  160  genetic 
names,  under  which  the  known  species  of  Bracfaiopoda  had  been  located  up  to  the 

fear  1856 !  And  since  that  period,  several  others  have  been  proposed  by  messrs. 
{all,  Sness,  and  Billings.  In  the  French  edition  of  the  same  work.  I  provision- 
ally admitted  24  genera  and  22  sub-genenL  making  a  total  of  46  ;  out  of  these, 
aww  were  mentioned  with  doubt ;  and,  altnough  I  t)elieve  we  are  working  in  the 
right  path,  much  care  must  be  exercised  not  to  exaggerate  the  number  of  genera 
and  sub-genera,  and  thus  to  be  causing  confusion  where  simplicity  should  prevail. 
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The  following  Are  the  geneia  into  whioh  the  i^nuliee  under  deecrip- 
tioQ  have  heen  proTisionallj  divided*  : —  .  * 


Family. 


.•     !' 


iveologlcftl  lUpge. 


Genera  or  Sub  genera,  Author,  Date,  and 
M,  Txpica)  Speeies. 


STROPHOMENID^ 


PB0DU0TIDJ8 


PoRAHBOKiTss.    Pander.    1830  . 

P.  ^uiroitri*, 
Orthis.    Dahnan.    1827     .    .    . 

0,rutiica, 
ORTBESiifA.    D'Orb.    1849 .    .    . 

.  O.  anamala. 
Stbeptokhthchus.    King.    1850 

8,  pdargontUui, 
Stbophombha.  Bafineaque.   1820 

8.  planumbona. 
LspTJiiTA.    Dalman.    1827 .    . 

&  transvtnaiU. 
Tropidoleptus.    Hall.    1857 . 

T.  emrinatui. 
Steophoponta.    Hall.    1852  . 

S.  depretaa. 
Cbonetes.    Fischer.    1837  • 

(7.  tardnukUa,  or  C.  PraUii. 
Btrophalosia.    King.    1844  . 

AuLosTEOES.    Hehnersen.    1847 

A,  Wanigfkkeimi. 
Product  A.    Sowerby.    1814 

P.  ffigamtea. 


1. 


as 


■i 


H 


g  I  e 


•"v- 


•J 


The  gienezality  of  pabeontolpgiets  of  the  present  day  appear  to  be 
agreed  as  to  the  propriety  of  forming  two  fiuniliea  out  of  the  genera 
or  sab-genera  above  enumerated;  but  I  am  beginning  to  fear  that 
the  characterB  by  whioh  some  are  diatinguiahed  will  turn  out  to  be  of 
leas  importanoe  than  was  at  one  time  imagined. 

It  haa  been  stated  that  external  spines  were  peculiar  to  the  /'ro- 

*  Family  names  are  derived  from  those  in  the  typical  senera ;  and.  as  in  the 
present  instance  Aropkamma  and  Produei%u  were  established  first,  it  behoves  us 
to  admit  them  in  preference  to  others  sabseiiaently  introduced.  Natoralists  have 
not  hitherto  agreed  as  to  what  should  constitute  a  senus  or  sub-genus ;  and  as 
some  even  eetiielv  object  to  the  term  "  sub-genus,"  I  nave  not  made  any  such  dis- 
tinctions in  the  table  here  given :  but  I  have  endeavoured  to  arrange  the  names 
according  to  their  more  prob&le  affinitaes.  When  treating  of  the  Arop^bomaiufo, 
we  win  endeavour  careraUy  to  compare  the  different  "  genera"  or  <'sub-genen" 
with  each  other ;  as  the  dilferential  dumctens  do  not  appear  to  me  to  have  been 
in  all  cases  satisfiMtorily  established. 
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duGtidtg^  «Dd  were  alwajs  absent  in  the  Siropkomenida  ;  bat  it  is  now 
well  known  that  tins  presence  or  abeenoe  of  spines  cannot  be  con* 
udered  a  character  of  importance,  since  in  many  fiunilies  among  the 
MoUnsca  we.  find  genera  and  species  both  with,  as  well  as  without 
those  appendages. 

Abou^  a  year  or  two  ago,  Prof  L.  de  Koninck  lent  me  a  British 
speci^Q  ef  Ortkis,  like  the  one  which  he  had  represented  in  PL  XIIL 
fig»j8;.pf  his  work  on  Bel^an  Garboniferons  Foosils,  as  an  example 
ofOiihis  Michdimi;  but,  as  the  specimen  in  question  was  thickly 
corered  with  short  spines,  similar  to  those  that  cover  the  valyes  of 
-Produeta  punctata,  he  subsequently  felt  uncertain  whether  it  could  be 
referred  to  the  fireirnamed  species,  which  he  did  not  believe  to  hare 
been  provided  with  those  appendages.  Since  that  period  I  bavo 
obtained  several  examples  of  the  0.  Miehelini  which  evidently 
possessed  numerous  scattered  spines  over  their  external  surfisuse ;  thus 
proving  the  correctness  of  the  Professor's  original  determination.* 

The  only  general  feature  of  any  importance  that  can  be  brought 
forward  in  the  B^>aration  of  the  two  fiunilies  is  that  of  the  so-termed 
reni/arm  impressums,  which  are  present^  although  not  always  clearly 
distinguishable,  in  the  interior  of  the  smaller  or  dorsal  valve  of  all  the 
species  of  ProducHdcg  hitherto  discovered,  but  of  which  no  trace  has 
been  seen  in  any  of  the  Straphamenkke  at  present  known. 

The  Productidji  have  been  divided  into  four  genera,  or  sub-genera, 
vis.  Froduota,  Aulost^es,  StrophaUma^  and  ChofMtei  ;  but,  as  they  all 
bear  so  natural,  and,  indeed,  so  intimate  a  relation  towards  each 
other,  we  will  mention  the  characters  of  the  groups  and  at  the  same 
time  specify  those  details  by  which  each  in  particular  has  been  dis- 
tinguished. I  should  likewise  wish  to  observe,  that  a  prolonged 
study  of  the  family  has  disposed  me  to  believe  Avlodege»^  Stfx>phalo9iay 
ana  Cfhonetes  to  be  simple  sub-genera,  or  modifications,  of  Producbu; 
and  this  is  also  the  opinion  of  Prof  de  Koninck. 

*  It  is  likewise  certain  that  some  examples  of  Orthit  runpinaia  and  0.  Xertet- 
Ungiana  were  fumished  with  small  scattered  spines.  Probably  each  spines  bsv0 
escaped  observation,  not  merely  from  their  beios  of  a  veiy  delicate  nature,  and 
consequently  liable  to  abrasion  and  injury  before  oeinff  buned  up  in  the  anctent 
mud,  out  oftener,  possibly,  through  the  hardness  of  we  limestone-matrix  which 
adhem  to  the  outer  surmoe,  causinj^  the  latter  usually  to  flake  off  in  bresking 
out  the  spedmens,  and  whidi  renuuns  in  the  mould  undetached  from  tiie  em- 
bedded spmes.  For  the  opposite  reason,  probably,  it  is  that  specimens  from  shsl^ 
are  generally  more  perfect  than  those  from  limestones. 
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All  the  species  at  present  known  are  rastricted  to  the  limits  of  a 
portion  of  the  PalsBozoic  Period ;  but  experience  has  taught  us  that 
any  day  may  bring  forth  the  discovery  of  some  form  in  a  higher  or 
lower  stage ;  thus,  until  1847,  the  Straphomenid<B  were  considered  to 
be  limited  to  the  Palnosoic  Era,  when  two  or  three  species  of 
Lejptcena  were  unexpectedly  disooyered  in  the  secondary  or  Mesosoie 
strata;  and  this  first  discoveiy  led  to  that  of  a  large  number  of 
species  in  the  same  and  other  localities. 

As  no  liying  representatives  of  the  fiimilies  exist,  the  character  of 
those  portions  of  the  animal  can  alone  be  deciphered  and  described 
which  have  left  their  impressions  upon  the  interior  surfiice  of  the 
shell ;  hence  the  necessity  of  carefully  seeking  for  these  marks  with 
great  attention,  and  of  comparing  them  with  those  observable  upon 
the  internal  surfaces  of  species  of  other  fetmilies  which  have  been 
snatomioally  investigated.  Thus,  by  analogy,  we  are  gradually  led, 
step  by  step,  to  reconstruct  in  our  minds  the  animal  which  has  for  count- 
less ages  ceased  to  be  represented  in  the  successive  series  of  creations. 

In  this  paper  we  shall  treat  of  the  Pboduotidji,  and  we  com- 
mence with  the  external  characters.  The  species  are  very  numerous, 
and  among  them  may  be  seen  some  of  the  largest  Brachiopoda  at 
present  known.  The  shell  is  concavo-convex,  regpilar  or  irregular 
in  its  growth ;  transverse  or  elongated,  more  often  oval,  semi-oval,  or 
angular,  and  generally  auriculate.  The  hinge-line  is  long  and  straight, 
with  or  without  teeth  and  sockets  for  the  articulation  of  the  valves. 
All  well-authenticated  species  of  Producta  and  Aulosteges  hitherto 
examined  have  shown  themselves  to  be  edentulous ;  but  whether  such 
character  was  general  to  all  the  species,  or  only  peculiar  to  a  certain 
number,  ^will  require  further  confirmation.*     Anyhow  (as  has  been 

*  In  the  tenth  volume  of  the  Quarterly  Journal  of  the  Geological  Society 
(p.  202,  pL  yilL  18(^).  I  described  and  figured  as  Chonete$  comoideM  sevonal 
remarkabfe  exteriors  ana  interiors,  which,  I  oelieve,  along  with  Messrs.  Salter, 
Woodwaid.  and  King,  to  be  referable  to  a  single  species  (PI.  lY.  fig.  7).  The 
sharply  denned  and  wcul-developed  area  in  each  valve,  the  tissure  in  the  ventral 
one,  and  the  produced  cardinal  process  in  the  other,  as  well  as  the  strongly 
articulated  hinge,  have  up  to  the  present  time  been  considered  characters  peculiar 
to  CKonela,  and  not  to  ProdueUiy  especially  since  aU  well-authenticated  species 
and  specimens  (hitherto  examined)  of  the  last-named  genus  have  proved  to  be 
^entulous.  SmaU  pits,  obsiuvable  at  intervals  along  the  cardinal  edge  in  several 
examples  which  I  then  or  have  subsequently  examined,  seemed  also  to  denote  the 
existence  of  small  «MK^inal  spines,  similar  to  those  observable  in  certain  species  of 
C^oneiei ;  nor  do  the  muscular  mnpressions  in  the  interior  of  the  ventral  valve 
^unfortunately  only  one  specimen  is  at  present  known)  militate  against  such  a 
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jnitly  obwrved  by  Mr«  8.  P.  Woodward,  in  his  exodient  Manual  on 
iha  MoUuaoa),  the  doraal  valve  mart  have  torned  on  its  long  hinge- 
line  with  as  mnoh  preoinon  in  the  edentnlooa  apeeiea  ae  in  those  of 
ChamtUt  and  Strophaloiia,  which  weie  regularly  artieulated  by  teeth. 
It  moat  not»  however,  be  inferred,  ficom  the  statement  here  reoorded* 
that  the  animal  ever  separated,  or  required  to  sepsrate,  ita  valves  as 
widely  as  eonld  be  efleoted  by  moving  the  lid  of  a  snuff-box  upon  its 
hinge ;  on  the  oontraiy,  it  is  probable  that  the  valves  were  never 
separated  by  the  animal  to  the  extent  of  mors,  at  the  utmost  than  a 
&w  lines»  as  was  also  the  ease  with  the  other  artieulated  geneia  with 
which  we  are  at  present  aeqnainted. 

It  has  also  been  stated,  and  generally  believed,  that  Ptoduda 
mi^  be  distinguished  firom  its  sub-genera  by  the  total  absence  of  an 
area  in  either  valve ;  but,  although  this  would  appear  ooixeot  in  the 
generality  of  species,  some  ezoeptionsl  specimens  have  exhibited  a 
distinct  and  defined  area  in  the  ventral  valve.*  In  all  species  of 
StrophtUoiiaf  Ckmttmt  and  Aulode^n,  at  present  known,  a  triangular 
or  sub-parallel  area,  of  variable  dimensions,  has  been  recognised  ;  and 
this  is  larger  in  the  ventral  than  in  the  dorsal  valve,  in  which  it  is 
moreover  divided  by  a  fissure,  more  or  less  arched  over  by  a  pseudo- 
ddtidium ;  the  cardinal  process  of  the  opposite  valve  fiUiqg  np  and 
eflfisotnally  dosiog  any  portion  that  might  otherwise  have  renmined 
uncovered. 

oonduslon.  I(  thereifote,  the  shells  in  qnsstion  beloQff  to  PtodmOa,  and  not  to 
OKonetei  (as  Professor  de  Koninck  appears  disposed  to  oelieve),  the  |;enus  or  aoLh- 
grans  C^omtet  would  become  supemuouB,  and  our  notions  regaidmg  Producta 
isauira  material  alteiation,  since  tne  genus  would  be  made  to  oonti^iboUi  eden- 
tulous as  well  as  strongly  articulated  spedes.  Such  a  supposition  would  demand 
much  foithsr  eiamination  and  confirmation  before  being  admitted  as  a  definitely 
settled  fact.  At  the  time  the  paper  above  refened  to  was  communicsted,  Mr.  D. 
Shaxpe  announced  that  in  his  opinion  fig.  1  alone  belonged  to  Chonetes  eomoide*^ 
and  that  fig.  2.  Ac.  were  lefivaUe  to  another,  although  closely  allied.  specieB. 
Smoe  that  period  Professor  de  Koninck  has  referred  them  to  Producta  kemupkerica. 
Sow.  There  again  I  must  be  allowed  to  obecrye  that  none  of  Sowerby's  origmai 
specimens  of  the  last-named  species  show  any  area,  nor  apparently  snv  srticduited 
hmge  ;  th^  besr,  however,  so  exact  a  resemblance  to  a  true  Produeta  that  it 
would  be  neceessnr  to  examine  a  laiger  number  of  spedmeos  before  I  posably 
could  conscientiously  admit  the  identification  to  be  strictlv  conect  I  am  happy, 
however,  to  know  toat  my  distangnished  friend,  who  has  aevoted  so  much  time  to 
the  study  of  the  species  of  which  this  &mily  is  composed,  intends  shortly  to  iasue 
a  supplement  to  his  great  woii[,  in  which  he  will  fiiuy  express  his  views  regarding 
the  subject  of  the  present  note. 

*  A  veiy  remarKable  specimen  of  Produeta  iemireHeulaiaf  whidi  at  one  time 
fbnned  part  ot  Mr.  Chaiiesworth's  collection,  illustiating  this  feature,  has  beeu 
recently  added  to  the  British  Museum.  This  slso  presents  a  small  psead<Hldtidium. 
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The  eiternal  sur&cto  Taries  aoeording  to  the  speciei.  In  some  it  is 
almost  smooth  ;  in  others  it  was  longitudinally  and  finely  striated,  or 
coanely  costated,  as  weU  as  intersected  by  nnmerous  concentric 
"wrinklesy  or  lines  of  growth.  All  the  specimens  appear  to  have  been 
f^imished,  more  or  lesS)  with  tubular  spines.  In  some  Frodueiay 
Shrophahtia,  and  AvhOeges^  both  valyes  were  so  ornamented  ;  while 
in  others  they  were  restricted  to  the  ventral  valve.  In  certain  species 
they  are  small,  delicate,  and  so  closely  packed  as  to  conceal  evezy  por- 
tion of  the  shell,  with  the  exception  of  the  area ;  while  in  others  they 
were  irregularly  scattered,  and  chiefly  confined  to  the  aurioulate 
portions  of  the  valves.  In  certain  species  the  spines  exceeded  by  four 
or  five  times  the  length  of  the  shell ;  and  while  some  were  almost  as 
delicate  as  the  hair  of  one*s  head,  others  exceeded  a  line  in  diameter ; 
the  dimensions  of  the  shell,  however,  had  nothing  to  do  with  that  of 
the  spines ;  for  in  some  small  species  these  were  few  and  large,  while 
the  revene  has  occasionally  been  found  to  be  the  ease  with  species  of 
the  higeet  dimensions.  Chonetes  alone  appears  to  have  differed  from 
Froduetay  Atdostegeij  and  Strophaloriaj  in  its  tubular  spines,  which  are 
in  all  known  species  confined  to  the  cardinal  edge  of  the  ventral 
valve^  where  they  are  r^ularly  disposed  and  interspersed,  generally 
inoreasing  in  length  as  they  approach  the  extremities  of  the  shell. 
The  intimate  structure  of  the  shell  has  been  described  by  Dr.  Car- 
penter, in  the  second  chapter  of  the  "General  Introduction'*  to  my 
work  on  Britidi  Fossil  Brachiopoda,  and  firom  which  I  will  extract  the 
following  passage  : — **  In  all  the  genera  of  this  fiimily  large  perfora- 
tions exist,  resembling  those  of  Strophomena  depressa  in  their  general 
aspect,  and  in  the  infundibular  arrangement  of  the  laminae  of  the  shell 
around  them.  Where  the  shell  is  furnished  with  spines,  as  is  especially 
the  case  with  Producta  h4nrida,  the  perforations  are  continued 
into  them;  and  such  passages  are  of  more  than  the  average 
dimensions.** 

These  are  the  more  important  external  fbatures  presented  by  the 
fiEimily.  We  will  now  examine  the  intenor  dispoiUions,  and  will  com- 
mence with  those  which  relate  to  the  smaller  or  donal  valve. 

In  the  Produotidm  the  internal  sur&ce  of  this  valve  is  more  or  less 
convex,  and  presents  in  the  middle  of  the  hinge-line  a  prominent 
bi-lobed  or  tri-lobed  projection,  which  has  been  termed  a  "cardinal 
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pmoem ;"{}')'  it>  upper  mr&oe  is  often  atri&tod,  and  afforded  attack- 
ment  to  th«  owdioal  or  divarioator  muscln  (r).     Under  this  a.  namw 


m  Lmpnuiau  {Klaf }. 


longitudinal  ridge  generally  Dxtends  to  about  half  (or  more)  of  tbe 
length  of  the  valve,  and  on  either  ride  are  seen  the  ramified  or  den- 
driUc  impressionfl  which  we  oonsider  to  be  attributable  to  the  addaotor, 
or  poeterior  (a)  and  anterior  (a')  ooolusor  musoleo. 

In  Producbi  and  in  Atdoittga  tbe  posterior  and  anterior  divinoni  of 
the  ooolnaor  muBclee  (a  a")  are  at  times  aituftted  so  cIom  to  e«ob  other, 
on  either  ride  of  the  mesial  ridge,  as  to  render  the  quadruple  attaoh- 
meot  not  bo  diitinot  as  oould  be  deaired  ;  but  they  are  well  defined  in 
P.  korrida,  P.  UmgUpina,  ka. 

Ontude  and  in  front  of  the  mnsoular  soars  above  described,  are  the 
two  «  reniform  impreerions  "  befbre  referred  to  (x).  Their  surfaoe  is 
genemUy  smooth ;  they  are  bounded  by  rii^iea,  whioh,  after  dividing 
the  ocoluBor  mnsclee,  proceed  in  an  outward  oblique  or  almost 
horusontal  direction ;  then,  turning  abrubUy  backwards,  they  terminate 
at  a  short  distance  from  their  origin.  There  eiista  also  in  many 
qwcies,  but  not  in  all,  two  prominenoee  (w),  one  on  each  aide  of  the 
median  ridge,  and  close  to  tbe  base  of  the  muscular  scan.     These  are 


DAYIDSON— PALJBONTOLOGIOAL  NOTES  ON  THIS  BRAOHIOPODA.        107 

very  apparent  in  Produda  and  Auiorteges,  but  are  not  observable 
either  in  StrophalaUa  or  Chonetes, 

The  internal  sur&oe  of  the  yalTes  in  all  the  fiitnily  is  covered  with 
innumerable  granulations,  some  of  which  are  thought  by  Mr.  Hancock 
to  have  been  '^probably  produced  by  the  muscular  bands  which 
retracted  the  margin  of  the  mantle.** 

We  will  now  describe  the  internal  appearances  observable  on  the 
concave  surfiuM  of  the  larger  or  ventral  valve.  A  narrow  mesial 
ridge,  originating  under  the  extremity  of  the  beak,  separates  the  two 
lai^ge  elongated,  ramified,  or  dendritic  impressions  which  have  been 
referred  by  Mr.  Woodward  and  myself  to  the  adductor  or  occlusor 
musdeB ;  and  in  this  opinion  we  have  Mr.  HancockV  concurrence,  for 
it  is  the  position  occupied  by  the  same  muscle  in  all  the  articulated 
genera  of  Brachiopoda  with  which  we  are  at  present  acquainted. 
This  view  is,  however,  diasented  from  by  the  distinguished  Russian 
palaeontologist  and  geologist,  Count  Alex.  Yon  Keyserling,  as  well 
as  by  aome  others  who  consider  these  impressions  attributable  to 
ovarian  sinuses,  and  who  would  go  the  length  of  supposing  that 
Produda  did  not  require  adductor  or  occlusor  muscles;  but  the 
largely  developed  cardinal  process  seems  to  denote  that  there  must 
have  been  divaricator  or  cardinal  muscles,  and  in  all  probability 
powerful  ones ;  then,  why  should  we  not  conclude  that  Producta,  like 
their  congeners,  had  also  occlusor  muscles.  Count  Keyserling  doubts, 
likewise,  the  possibility  of  muscular  fibres  even  producing  dendritic 
impressions,  but  in  the  Pectinidas  {e.g,  Spondyltu^  as  well  as  in  the 
UnionidcB^  dendritic  and  granular  muscular  scars  are  not  uncommon ; 
and  I  am  informed  by  Mr.  Hancock  that  in  Anomia  pcUelU/armis 
there  is  one  with  radiating  lines.  Professor  King  refers  the  large 
scars  above  described  to  cardinal  or  divaricator  muscles,  so  that  there 
exists  a  difference  of  opinion  relative  to  the  origin  of  the  laige 
dendritic  impressions  in  Produda^  which  occupy  a  considerable  portion 
of  the  umbonal  cavity. 

In  Ch(mete8  these  impressions  are  similar  in  position,  but  of  smaller 
proportions. 

•  In  advance  of  the  large  scars  we  sometimes  (in  Produda)  perceive 
smaller  impressions  closely  connected  with  the  larger  ones  above- 
described  (PI.  III.  and  IV.  c).  Professor  King — and  I  believe  correctly 
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— ^regards  thew  as  being  due  to  the  ocdoBcnr  (his  *' yalYular")  musdn; 
for  it  is  highly  probable  that  these  smaller  soars  in  adTanoe  of  the 
lai^ger  ones  were  produced  by  a  portion  of  the  ooehiaora  themselveB.* 
Immediately  under,  but  outside  of,  these  there  eziato  two  deep, 
longitudinally  striated,  subquadrate  impressions,  which  are  in  aS 
ptobability  due  to  diyaricato  (=  cardinal)  muaolei,  but  whidi 
have  been  referred  by  Professor  King  to  pedicle  musdes^t  In  Tain 
hitherto  have  I  sought  for  impressions  referable  to  adjuster  moades ; 
but,  as  no  peduncle  existed  in  the  Frodudtdce,  such  muscle  might  be 
supposed  not  to  hare  existed ;  howerer,  as  the  tbItcb  of  some  of  these 
forms  possess  no  teeth  nor  sockets,  and,  therefore,  are  not  stro&gly 
articulated,  as  in  the  TerdnxUuUdm,  it  is  not  impossible  ihaSt  the 
a<Qustors  may  haye  been  so  arrangsd  in  Frodttda  and  AaiotUfftt  aa  to 
keep  the  yslyes  adjusted  to  each  other,  and  that  they  haye  thus  aoted 
aa  a  substitute  for  a  hinge,  somewhat  in  the  manner  Mr.  Hancock 
has  supposed  to  be  the  case  in  lAnguULX 

•  Mr.  Haaoeck  inforais  me  that  the  ocdmon  are  undoabkedly  fenned  of  tvo 
elements,  the  anterior  and  ix)sten<^,  and  that  we  should  not  therefore  be  sur- 
prised to  &id  indications  of  the  two  component  parts  in  the  ventral  as  irdl  as  m 
the  donal  valye.  In  lAmauU^  the  anterioir  and  poaterior  oociuaon  aie  distinct, 
having  four  points  of  attachment  in  each  valve. 

t  fto£  Kmg  has  figured  in  his  monograph  of  Bn^iah  Penniaa  FoeBi]a(Fl  Ua. 
fig.  2)  what  he  tenns  vascular  marking  in  connexion  with  these  lazge  muscdar 
scars,  and  which  seem  to  fonn  part  of  the  impression.  Mr.  Hancock  appean  dis- 
posed to  consider  tiie  whole  to  he  the  scar  of  one  musde,  and  that  there  is  nothing 
extraordinaxy  in  this,  as  it  frequently  happens  that  the  same  thing  maj  be  seeo 
in  the  Unioniia  and  other  Condiifera. 

t  Although  the  case  in  question  may  not  m^ly  direcUv  to  Praduda,  it  will  be 
as  well  to  mention  that  Mr.  Hancock  has  found  in  Linguta  three  pain  of  '^i*'^ 
appuenUy  fyt  the  purpose  of  keeping  the  valves  opposed  to  eadi  other  and  « 
holding  them  adjusted.  In  this  respect,  they  appear  well  calculated  to  oompeDttt£ 
for  the  entire  absence  of  hinge  or  teeth.  He  explains  this  in  the  fbDowing  wonuj 
-.«  The  external  or  ventral  paix  having  their  anterior  extremities  attached  to  the 
ventral  valve— which,  as  it  is  fixed  to  the  peduncle,  is  that  from  which  all  mosdes 
act— and  their  posterior  ends  to  the  dorsal,  it  is  evident  that  they  will  F^^ 
ih&  latter  from  being  forced  backwards ;  while  the  posterior  adjustors  having  tbeir 
terminations  united  to  the  ventral  or  fixed  valve,  and  their  anterior  portion  to  ttie 
^rsal,  ^^  will  act  in  the  CDntraiy  dizeotion,  and  guard  agaiaat  the  pressoje  to- 
ward ;  they  will  also  at  the  same  time  prevent  any  lateral  displacement  of  the 
valves,  as  meir  diagonal  position  will  enable  them  to  act  tvansveraely,  as  ^{^¥ 
lon^tudinally.  The  external  and  central  adjusters  will,  on  account  of  th&r 
obhqne  arrangement,  exert  a  similar  double  influence  in  fix>nt"  See  Mr. 
Hancock's  admirable  memoir  on  the  anatomy  ci  the  Bradiiopoda,  publishea  in 
the  "  Transactions  of  the  Royal  Society  "  for  1858. 

Mr.  Howse  remarks,  in  his  paper,  published  in  the  Annals  of  Natural  Histoiy 
(1867),  that,  when  the  caidinal  process  of  Pn>ducia  is  i»  nl«s  it  fills  nearly  tbe 
whole  of  the  umbonal  cavity  of  the  ventral  valve,  and  may  thus  assist  in  keepujS 
the  valves  in  position.  It  is  possible^  however,  that  ftiture  reaeandias  by  the jud 
of  better  preserved  specimens,  may  enable  us  to  discover  some  traces  of  a^jo^^ 
muscles. 
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The  only  point  remaining  to  be  mentioned  in  connexion  witli  this 
iralve,  are  the  deep  conoavei  often  distinctlj  subspiral,  depressions 
visiUe  in  some  speoies  of  Froducta^  such  m  F.  gigantea^  and  which 
have  beea  referred  to  labial  appendages  by  the  generality  of  authors. 
They  hare  been  described  by  Mr.  S«  P.  Woodward  and  myself  as 
hollows  probably  occupied  by  the  spiral  arms ;  for^  if  not,  it  would 
aeem  impossible  to  oo]:\jecture  how  they  originated  Similar  hollows 
could  noty  of  course,  be  expected  to  be  present  in  those  species  in 
which  the  diell  did  not  possess  a  sufficient  thickness*  as  they  never 
infinenoed  the  r^^ar  curre  or  convexity  of  the  exterior  of  the  valve. 
In  all  the  FroductidcB  we  therefore  find  the  musdes  destined  to  open 
and  does  the  valve  complete. 

One  of  the  most  important  features  in  connexion  with  Bxachiopoda, 
and  which  has  been  made  use  of  as  a  character  in  distinguishing 
them  from  other  MoUttsca»  is  the  presence  of  those  beautifully  fringed 
appendages  developed  on  either  side  of  the  mouth,  to  which  the 
designation  of  *'  oral  arms^"  or  "  brachial  appendages^*"  has  been  given 
by  the  greater  number  of  naturalists.* 

In  the  TerebrakUidcB,  Spi/nftridm^  and  RhynckoneUidaSy  as  well  as  in 
that  singular  group  to  which  the  term  David^onidcs  has  been  pro- 
visionally applied,  the  oral  arms  are  known  to  have  been  more  or  less 
supported  by  variously  disposed  and  differently  shaped  testaceous 
appendages ;  or,  in  other  words,  that  the  study  of  the  animal  of  the 
existing  species,  composing  the  first  and  third  fiuxdliee,  has  thrown 
xnuoh  light  upon  the  probable  function  as  well  as  the  manner  in  which 
these  soft  parts  were  attached  and  disposed.  In  the  StrophamenidcB 
and  FrodttcUdcB  no  such  calcified  supports  have  been  hitherto  detected ; 
and  therefore  we  cannot  speak  with  the  same  confidence  as  to  the  dis- 
positions which  these  parts  assumed  in  the  two  last-named  fkmilies. 
Every  discovery  that  can  throw  some  light  upon  the  subject  is  of 
importance  to  the  aoologist  as  well  as  to  the  paleeontologist,  and 
should  therefore  be  sought  after  with  the  greatest  attention. 

• 

*  In  his  Memoir,  Mr.  Hanoock  has  stated  that  the  brachial  appendages  sub- 
serve at  once  the  function  of  gills  and  of  sustentation.  To  prove  that  tnev  tie 
acmting  organi.  "it  is  only  necessazy  to  nfyr  to  the  manner  in  which  the  blood 
dides  rouod  tne  arms,  and  is  carried  to  the  cirri,  but  more  particularly  to  its 
drculating  through  these  latter  oi^gans,  and  to  its  return  direct  noni  them  to  the 
heart" 


no  tHB  eaouwnr. 

Since  tlie  Bradiiopodft  hxtB  become  the  olgeGi  of  adentific  mud  oon- 
■oientiotifl  study,  it  has  always  been  beliered  that  the  Produdidm  and 
Siropkamemdm  were  provided  with  onl  anna,  although  little  poaitiye 
eridenoe  as  to  their  preaenoe  haa  been  more  often  left  in  the  interior 
of  the  ^vesL  In  many  speciea  oi  SiropkimemidiB  Bnd  Prodmetidtg  the 
apace  left  for  the  animal  between  the  Talves  is  so  ezoeedin^y  small 
that  one  can  hardly  conceiTe  how  all  the  parts  oonld  have  been  lodged 
or  disposed;  still  they  did  exists  and,  no  donbt,  fulfilled  the  same 
Ihnctions^  and  were  as  perfectly  organised  aa  in  those  spedea  which 
posMSsed  a  more  spactons  dwelling;  jnst  aa  one  of  those  very  thin 
Qeneva  watches  of  modem  times  is  as  perfect  in  its  parts  and  action, 
aa  were  the  fiur  more  balky  time-picces  mann&ctnred  by  o vr  anoeatorBL 

In  all  the  species  of  existing  srticolated  genera  in  which  the  <^"i»"^i 
has  been  examined,  the  oral  arms  were  attached  or  supported  by  cal- 
careous processes  in  connexion  with  the  dorsal  valves,  so  that  it 
bdioves  us  to  seek  for  any  probable  attachment  in  that  valve  also 
among  the  Froductida  and  Strophamemdm.  Mr.  S.  P.  Woodward, 
who  has  devoted  much  attention,  in  conjunction  with  myself  to  the 
internal  character  of  the  FrodueHda,  has  supposed  that  the  arms  were 
perhaps  attached  to  those  two  testaceous  prominences  (PL  III.  fig.  2,  w, 
and  PL  lY.  fig.  5,  w),  which  are  visible  in  some  species  of  Frodueia  and 
Aulotteget,  a  little  lower  down  than  the  occiusor  muscular  impresaicMUL 
These  prominences  may  possibly  have  given  support  to  the  month 
somewhat  in  the  manner  of  the  crural  processes  of  other  spedesy  and 
thus  they  may  be  said  to  have  sustained  also  the  bases  of  the  arms. 
This  suggestion,  however,  cannot  be  demonstrated  by  the  direct 
examination  or  comparison  of  the  animals  of  existing  species  of  other 
fitmilies.  These  prominences  are  not  present  in  Skrophalcna  or 
ChoneUi,  and  therefore  are  not  common  to  the  group. 

In  the  Museum  of  Practical  Geology  I  found  a  very  remarkable 
spedmen  of  Froducta  gigarUea,  which,  although  imperfect  at  the 
margin  and  cardinal  process,  possessed  all  the  important  parts  relating 
to  the  interior  of  both  valves  as  perfectly  preserved  as  could  be 
desired.  From  this,  the  two  large  representations  accompanying  this 
paper  (PI.  III.  figs.  1  and  2)  have  been  carefully  drawn.  It  wiU  be 
observed  that  in  the  interior  of  the  dorsal  valve  there  exist  two  much 
lais^r  conical  projections  (z),  situated  immediately  under  the  emi- 
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nencM  (w\  termed  <<  oral  prooeeses  "  by  Mr.  Woodward,  and  these  (2) 
I  haTe  found  to  oorreepond  almofit  exactly  with  the  centre  of  the  sub- 
spiral  hollows  in  the  ventral  valve  (I).  It  ia  therefore  highly  probable 
that  at  least  a  portion  of  the  arm  was  lEqpirally  coiled,  and  oconpied  the 
spase  existing  between  and  all  round  the  conical  testaceous  projec- 
tions (z)  described  above,  as  occurring  in  the  dorsal  valve,  and  the 
hollow  (/)  in  the  ventral  one,*  in  the  same  manner  as  we  have  shown 
to  have  been  the  case  with  Davichania^f  but  with  this  difiference,  that 
in  Froduda  there  exists  a  conical  elevation  in  the  dorsal  valve,  and  a 
corresponding  hollow  in  the  ventral  one ;  while  the  very  reverse  was 
the  case  in  Davidsonia  and  Stropkomma  depresta  or  rhamboidalis  of 
Dalman  (PL  lY.  fig.  13,  l).  From  this  I  would  surmise  that  the  arms  in 
the  ProdueUdm  were  differently  disposed  to  those  in  the  Davidsanidce^ 
and  at  least  some  of  the  Stropkomenidas  ;  that  is  to  say,  the  whole  or 
a  portion  of  the  arm  formed  a  few  vertical  convolutions  directed 
towards  the  bottom  of  the  dorsal  valve  in  Davidmmia  and  Sirophomena 
depreuOf  while  in  Produeta  they  were,  on  the  contrary,  directed  towards 
the  bottom  of  the  hollows  of  the  ventral  one.  I  also  consider  that 
those  deep  conical  hollows  observable  in  the  interior  of  the  enormously 
thickened  ventral  valve  of  Produeta  humeroM^  Sow.,  as  seen  in  relief 
upon  the  internal  cast  (PL  IV.  figs.  3,  l),  to  have  been  occupied  by 
the  anna.  Such  is  the  only  reliable  evidence  that  can  be  offered  at 
present  as  to  the  form  and  position  of  the  arms ;  but  it  is  necessary 
here  to  mention  that  in  his  excellent  work  on  the  Petschoraland  (pub- 
lished in  1846),  Count  Alex,  von  KeyserUng  has  expressed  an  opinion 
that  the  so-termed  uniform  impressions  or  callosities  (PL  III.  fig.  2, 
and  PL  IV.  figs.  5,  7,  12,  x)  observable  in  the  dorsal  valve  of  all  the 
Productidce,  wei-e  the  probable  supports  of  the  oral  arms ;  which  view 
was  at  a  later  period  reproduced  by  Mr.  Howse,  who,  moreover, 
assimilates  those  impressions  to  the  ridges  supporting  the  arms  in  the 
interior  of  Argiape  and  Thecidium.     Mr.  Hancock  ia  disposed  to  accept 

*  In  a  letter  1  had  the  pleasure  of  recdving  from  Count  Keyserling,  it  is  stated, 
that,  '*  if  in  the  Tentral  Tuve  of  Produeta  gigantec^  and  some  few  others,  we  see 
the  in<hcation  <tf  obscure  spiral  depiessioDS,  this  mur  be  due  to  the  unattadied 
portion  of  the  arms ;  but  that  we  perceive  no  similar  hollows  in  the  same  valve  of 
the  greater  number  of  species  f  but  it  should  also  be  remoubered  that  we  cannot 
exp^  to  find  hollows  in  those  forms  in  which  the  valve  was  too  thin  to  admit 
of  similar  depressions. 

t  The  Qso|«oeuT,  y<^  L,  PL  XIL  figs.  33, 34. 
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thia  interprotatioii  of  the  origm  of  the  reoifonn  impreflsiooB,  aa  ike 
does  not  see  how  they  oan  have  anything  to  do  with  the  Tucuhi 
sjBtem,  properly  so  celled,  and  to  which  they  have  been  aticibated  bj 
varioufl  authors*  They  could  not  poaubly  hare  been  produofid  by 
pallial  or  ovarian  sinuses ;  for«  if  so,  we  should  have  expected  to  M 
them  also  in  the  ventral  Tslves.* 

We  will  now  add  a  few  words  relative  to  the  prohaUe  mode  of 
esustence  assumed  by  the  FroducUda,  and  which  does  not  appear  to 
have  been  the  same  for  all  the  species  of  which  the  £unily  is  com- 
posed. The  opinion  entertained  by  some  palieontologiBts  that  the 
shell  was  suspended  by  muscular  fibres  issuing  from  tubular  csFdioal 
spines,  or  from  between  the  margins  of  the  shell,  are  highly  im- 
probable, and  unsupported  by  any  acceptable  evidence.  It  is,  howoTer, 
probable  that  some  of  the  species  were  free  and  unattached,  while 
others  show  dear  evidence  as  to  their  having  adhered  to  marine 
bodies  by  the  beak  of  their  ventral  valve  (e.y.  SirophajMa  aiul 
AuLotteget).  D*Orbigny  supposes  that  the  animal  of  Froduda  liTed 
on  soft  sea-bottoms,  lying  with  the  smaller  or  dorsal  valve  uppennofit, 

*  In  a  letter  I  have  recently  received  from  Mr.  Hancock,  there  is  the  folkrwing 
passage : — "  The  idea  ^t  the  reniform  impressions  save  support  to  the  aims  does 
not  appear  inconsistent  yMi  the  opinion  expressea  by  you  and  others,  niun^^l^ 
that  a  portion  of  each  arm  was  arranged  spirally,  and  occupied  the  holbws  in  tbe 
ventral  valve.  1  am  auite  inclined  to  beheve  that  these  renifonn  callosities  gare 
support  to  the  first  or  nasal  portion  of  the  arms.  The  arms  mav  afterwards  have 
become  fiee,  and  have  £urmea  more  or  less  incomplete  spiral^  ana  may  have  nttoa 
into  the  subspiral  cavities  of  the  ventral  valve  in  Produda  giganteti,  ac  In  some 
other  species  no  spirals  may  have  beem  developed,  and  the  extremities  of  the  anns 
may  have  been  disposed  in  some  other  manner. .  In  Theddium  the  terminal  por- 
tions are  variously  arranged ;  and  this  may  have  been  the  case  in  the  Produdtda. 
It  is  impossible  not  to  be  strud^  with  the  resemblance  of  the  renifoim  i^P'^^ 
in  fig.  a  of  your  PL  IV.,  to  the  ridges  supporting  the  arms  of  Tkeeidium  in  Pi.  v  i. 
fig.  j^,  of  your  General  Introduction." 

Professor  King  explains  his  views  re«;arding  the  origin  of  the  reniform  ^1^. 
sions  in  the  following  words,  which  I  think  it  well  to  reproduce  in  this  nlace,  w« 
the  reader  may  have  before  him  the  reasons  adduced  by  those  who  would  ^°^ 
the  above-mentioned  impressions  with  the  vascular  system,  as  weU  as  of  those  wbo 
attribute  them  to  tiie  ridses  sapportinR  the  arms : —  , 

** Taking  Lq*UBna  ancuoga  and  Produchu horndmi^  as  examples  iUustratiogtbe 
characterism  of  the  vascular  system  of  their  respective  fiunilies,  it  may  be  preo^ 
cated  of  8tr<^i>homenideB,  that  the  primary  pallial  vessels  are  m(»e  or  less  connned 
to  the  medio>Iongitudinal  reg;ion  of  the  valves ;  and  of  Prodwtidmy  that  tbs^ 
strike  off  at  the  moment  they  issue  fix)m  between  the  muscular  soars,  in  a  latov 
direction,  running  i<ji[  some  distance  nearly  parallel  to  the  cardinal  line,  m^ 
curving  forward  and  round  towards  the  centre,  and  finally  returning  to  neariy  tbeif 
origin.  Looking  at  the  vem-like  line  bounding  the  remfom  lobes  of  /Voa«^ 
hofridua  [aee  the  woodouta]  and  P,  9emireUeuhtutf  I  cannot  but  think  that  these 
atnictures  are  each  due  to  a  recurving  vessel,  rather  than  to  an  expanded  ao" 
aimply  projecting  vascular  oignki*  as  appears  to  oe  the  ease  in  Orkfm  (Onmia)- 
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In  a  Bimilar  mauner  to  ousters,  scallops,  and  Spondylia  ttriatui,  the 
lamelln  and  spinea  Berring  to  reUin  the  Euiimal  in  a  fixed  poeition ; 
bat  ProfesEor  Eoninok  objects,  that  these  spines  are  oiten  so  long  and 
so  delicate  as  to  make  one  believe  that  they  would  be  fractured  under 
sncb  conditions.  In  a  paper  oommunicated  in  1853  to  the  Geological 
Society,  I  endeavoured  to  show  that  the  Tentral  valve  in  ChoiwU* 
comoidti,  Froducta  hemUpharica,  P.  ^gantea,  &o.  is  from  four  to 
eight  times  thicker,  especially  near  the  middle,  than  the  doraal  one, 
-which  is,  on  the  contrary,  thin  and  light ;  and  thus  if  the  animal 
had  lived  with  its  larger  and  ponderooa  valve  uppermoet,  no  muscular 
power  which  it  could  have  exercised  would  have  been,  in  ull  pro- 
bability, sufficient  to  raise  the  ventnl  valve ;  while,  on  the  contraiy, 
supposing  the  shell  to  have  rested  on  its  larger  or  ventral  valve,  the 
slightest  force  would  sufBce  to  raise  and  separate  the  smaller  or 
dorsal  valve. 

Some  singular  forms  of  Produeta,  such  as  P.  proboteidea,  P.  genuina, 
&c  have  their  ventral  valves  prolonged  for  more  than  two  inchee 


U$a.  ■.— lentlMdliiil  Section  at  Cktmltt  chhMm. 

beyond  the  dorsal,  the  edges  being  rolled  together  in  the  shape  of  one 
or  two  tubes  (PI.  4,  figs.  1  and  2).  This  circumstance  has  led 
d'Orbigny  to  explain  this  singular  appearance,  by  supposing  tiiat  the 
anima},  from  having  lived  in  cavities,  or  half  buried  in  mud,  was 
obliged  to  prolong  the  edge  of  its  mantle,  and  consequently  also  of  its 
shell,  so  as  to  reach  the  surfiioe  of  the  sea-bed  for  maintaining  the 
brachial  currents.  Mr.  S.  P.  Woodward  suggests  that  the  shell  of 
some  spedes  may  perhaps  have  been  attached  by  a  peduncle  when 
■70L.  n.  I 
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joung  j  but  this  of  ooune  must  remain,  for  the  present  at  least,  one 
of  those  uncertainties  with  which  the  scienoe  of  Paleeontology  abounds ; 
and  I  can  quite  concur  with  Mr.  Toulmin  Smith  as  to  the  necessity  of 
carefully  considering  what  we  give  out  as  fwiU  ;  for  indeed  the  word 
'^  certain**  has  been  more  often  made  use  of  where  that  of ''  probable** 
would  haye  been  more  properly  written. 

In  conclusion,  whether  it  be  desirable  to  retain  some  or  all  of  the 
denominations  or  subdivisions  in  the  Productide,  no  doubt  can  exist 
as  to  their  intimate  relationship. 

Producta  is  supposed  to  have  been  always  deprived  of  hinge-teeth 
and  sockets  for  the  articulation  of  the  valves ;  and  although  this  is 
the  condition  in  all  species  hitherto  examined,  there  may  possibly  have 
existed  some  exceptions.  No  distinct  area  is  visible  in  the  generality 
of  species,  but  in  certain  specimens  it  is  known  to  exist.  AvlosUgi$ 
has  been  considered  by  some  as  a  synonym  of  Strophajlmia^  but  the 
want  of  hinge-teeth  and  the  great  similarity  of  its  interior  details 
with  those  of  Producta^  makes  me  consider  it  even  more  closely  con- 
nected with  the  last-named  genus  than  with  that  of  Professor  King ; 
or,  in  other  words,  that  it  is  the  connecting  link  between  them. 

StropJialosia  and  Chonetes  are  distinguishable  from  Produda  by  the 
invariable  presence  of  Linge-teeth  and  sockets,  as  also  by  a  distinct 
area  in  either  valve,  and  by  other  minor  interior  details.  StrophaUma 
was  fixed  by  a  portion  of  its  larger  valve,  while  Chonetes  was  probably 
free,  and  is  in  general  recognizable  by  the  position  and  disposition  of 
its  cardinal  spines.* 

In  Notes  No.  3  we  will  endeavour  to  describe  and  illustrate  the 
character  of  the  Stropliomenidce, 

*  Those  who  may  feel  desirous  for  more  ample  infonnation  ooncerning  the 
Productidae,  will  do  well  to  consult  Prof  de  Komnck's  excellent  "  Monographie 
des  Genres  rroductus  et  Ohonetes,  Li^,  1847  ;'*  also  the  second  volume  of  the 
''  Geology  of  Russia,  in  Europe  and  the  Ural**  (1845) ;  Count  Kerseriing's 
« PetflchonUaDd"  (1846);  Kin^s  <' Monograph  of  the  Permian  Fossils  of 
England"  (1850) ;  Sowerby's  "  Mineral  Conchology  ;"  Woodward's  **  Manual  of 
the  MoUusca,"  and  various  other  works  and  papers  by  MM.  de  YemeuiL  Geinitz, 
Kutoiga,  Martin,  and  Howse,  as  well  as  the  three  editions  of  my  "  General 
Introduction,"  &c.  In  my  "  Monograph  of  British  Penman  Brachiopoda,"  pub- 
lished in  1858,  the  subject  has  also  Been  attentively  re-examined ;  and  it  may  not 
here  perhaps  be  considered  out  of  place  for  me  to  remark,.that  during  the  careful 
prqMiation  of  that  work,  which  occupied  the  greater  portion  of  my  time  during 
one  year  and  a  ha\fj  I  did  my  veiy  utmost  to  be  just  and  fiiir  towards  all  con- 
cerned, allowing  no  bias  or  preference  to  interfere  with  my  judgment ;  and 
although  I  may  be  mistaken  with  respect  to  certain  scientific  quesnons,  I  have 
not  hitherto  perceived  any  valid  groimds  for  altering  the  conclusions  therein 
expressed. 
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EXPLANATION  OF  THE  PLATEa 

Plate  III. 

Fig.  1.    Produeta  ffigantea,  Martin.    Interior  of  the  ventral  valte^  from  which  a 

portion  of  the  heak  has  been  removed  so  as  to  exhibit  the 
umbonal  cavity.  A  and  C,  adductor  or  oecltuor;  K,  caidinal 
or  divaricaior  muscular  impressions.  L,  cavity  occupied  by 
the  spiral  arms. 

2.  „        gigantea,  interior  of  the  donal  valva     J,  cardinal  process. 

A,  adductor  or  oecluwr  muscular  impressions.  W.  pro- 
jections, to  which  Mr.  S.  P.  Woodward  supposes  the  oral  arms 
to  have  been  attached  {'i).  X,  reniform  impressions.  Z. 
eminences  corresponding  to  the  hollows  L  in  the  ventral 
valva 

These  two  drawing  are  taken  fix>m  valves  belonging  to  the 
same  individual,  which  was  obtained  from  the  Carboniferous 
Limestone  of  Llangollen,  and  is  in  the  Museum  of  Practical 
Geology.  It  is  one  of  tne  most  instructive  specimens  which 
I  have  hitherto  examined.  The  cardinal  process  was  so 
much  imbedded  in  the  matrix  that  it  could  not  be  developed, 
so  the  deficiency  was  completed  from  a  spedmen  in  the 
British  Museum. 

3.  ..        gigarUea.    Part  of  the  hinge-line  and  upper  portion  of  the  car- 

dinal process,  'fit>m  a  sp^men  in  the  %ti£  Museum. 

4.  „        gigantea.    Ideal  section  of  both  valves  (slightly  improved), 

from  the  figure  published  bv  Mr.  8.  P.  noMwaffd,  at  p.  23^ 
of  his  **  Manual  of  the  Mollusca.'*  The  letters  refer  to  the 
same  parts  in  the  other  specimens. 

5.  „        iemirettcvlatn,   Martin.     A  fra^ent   of  the   dorsal   valve 

(enhuged),  to  show  the  beautifully  marked  adductor  or 
occlusor  muscular  impressions  (A),  the  projections  W,  and 
the  commencement  of  the  reniform  impressions.  From 
Redesdale,  in  Northumberland ;  in  the  Museum  of  Practical 
Geology.  The  cardinal  process  J,  and  the  teptum  S,  which 
are  wanting  or  imi^erfect  in  the  Survey  specimen,  have  been 
correctly  drawn  from  a  similar  but  more  complete  example  in 
the  collection  of  Mr.  Reed,  of  York. 

tf.  „  loHourjnna,  Sow. ;  from  the  Carboniferous  shale  of  Karova 
(Kussia),  now  in  the  Imperial  Museum  of  Vienna,  here  given 
to  show  the  great  length  of  the  spines.  I  am  indebted  to  my 
firiend  Professor  Suess,  of  Vienna,  for  this  interesting  drawing. 

7.  Chonet«$  eonundes,  var.  (I)  (Producta  htmitphixncaf  Sow.,  according  to 
Profe^or  de  Koninck.)  A  frafment  exemplifying  the  great 
disproportionate  thickness  oi  the  valves.  B  ventral,  G 
doraal  valve.  Along  the  weathered  section  of  the  ventral 
valve  may  be  distinctlv  traced  successive  layers  of  shell,  also 
small  nits  (K)  along  tne  cardmal  edge,  which  were  no  doubt 
the  tuDular  bases  of  broken  spines.    K  area. 

This  specimen  is  from  Tiaeuham  Cnase  (Gloucestershire), 
near  Chepstow,  in  the  collection  of  Mr.  W.  G.  W.  Ormerod. 

Plate  IV. 

Figs.  1 , 2.  Producta  pnihotAdea.  de  Vemeuil.    From  the  Carboniferous  Limestone 

of  Vise,  in  Belgium :  to  show  the  tubuliform  prolongations  of 
the  ventral  valve.  Cfhese  two  drawings  are  taken  from 
Professor  de  Koninck's  Monogaph  of  the  Genera  Productus 
and  Chonetes.) 

I  2 
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Fig.  3.  Prod^teta  numer<t$a,  Sow.    Internal  cast  of  the  ventral  valve,  from  the 

Magnesiau  Limestone  of  the  Carboniferous  series  ol  Bi^edoo, 
Leicestershire.  A  and  C.  ocdmoTy  R,  divarieafor  musoular 
impressions.  L^  cones,  wnidi  denote  the  deep  hollows  irtiidi 
existed  in  the  mterior  of  the  immensely  thick^ied  ventral 
valve,  and  which  were  occupied  bv  the  spiral  anus. 
4.  Aulotkgei  Wange^Juimu,  de  Vemeuil  and  de  Ke^rserling,  Sp.    From  the 

Permian  Limestone  of  Mount  Qrebeni,  in  Russia. 
6.  „  Wanaenheimii.  Interior  of  the  dorsal  valve  (enlarged).  J, 
caroinal  process.  A,  ocdusor  muscular  impressioofi.  W, 
oral  processes  (f)  of  Woodward.  X,  Reniform  impreadoDs. 
I  am  mdebted  to  Qeneial  Uehnezsen  for  these  two  beautiful 
examples. 

6.  Strophahtia  kuneUotOy  Qeinitz,  var.  Morritiana,  King.    From  the  Ma^- 

nesian  Limestone  of  Tunstall  Hill  (Durham).  U  indicates 
the  portion  of  the  beak  which  adhered  to  marine  bodies. 

7.  „         CfMfiusiif  MCmster.    A  very  remarkable  interior  of  a  donal 

valve,  recentlv  discovered  bv  Mr.  Kirkby,  and  forming  part 
of  his  valuable  collection  ot  Permian  fossils.  The  ocdusor 
and  reniform  impressions  project  to  an  unusual  extent  The 
sockets  for  the  articulation  of  the  valves  are  deariy  seen  on 
either  side  of  the  cardinal  process,  J. 

8.  „         Goldfuisii^  internal  cast  of  the  ventral  valve,  from  the  Mag- 

nesian  Limestone  of  Humbleton  Hill ;  showing  the  oochxsor 
and  divaricator  muscular  impressions. 

9.  9*.  ChoneUt  PraUii.  N.  Sp.  (J)    Nat.  sixe.    This  beautiful  spedmea  (from 

the  collection  of  Mr.  Pratt)  is  here  given  as  an  illustration  of 
the  genus,  on  account  of  the  admirable  preservation  of  its 
valves.  The  specimen  is  silidfied,  and  the  valves  can  be  as 
easily  separatea  as  in  those  of  a  recent  spedes.  Its  locality 
is  unfortunately  unknown.  The  ventral  valve  is  very  deep^ 
with  a  longituoinal  depression  along  its  middle ;  the  dorsal 
valve  is  almost  flat,  with  a  small  elevation  towaxds  the  front ; 
both  valves  are  covered  with  minute  striae. 
>  10.         „         A  portion  of  the  same,  magnified,  to  show  the  area  d  both 

valves  ;  pseudo-deltidium,  and  cardinal  process. 

11.  „         Interior   of  the   ventral  valve  ;   A,  occtuMTf  R,  divaricator 

muscular  impressions.  The  cardinal  spines  and  their  tabuli- 
form  orifices  are  here  dearly  exhibited. 

12.  „         Interior  of  the  dorsal  valve  ;  j,  cardinal  process  ;  A,  and  A', 

anterior  and  posterior  ocdusor  muscular  impressions  ;  o, 
ovarian  spaces  (?) ;  X,  reniform  impressiona  The  granttlar 
prominences  (described  in  the  text)  are  here  beautifully 
exhibited. 

13.  Str<!phtmena  rhomboidalU,  Dalman.    Showing  the  position  of  the  ocduMor 

and  divaricator  muscular  impressions,  as  wdl  as  two  conical 
subspiral  prominences,  L,  which  I  sunpose  to  have  been 
produced  by  the  mantle  pressing  upon  toe  spiral  arms,  (0  as 
already  described  in  the  same  valve  of  Davidwnia.  Enlarged 
from  a  spedmen  in  Queen's  College.  Galway,  and  which  was 
originally  communicated  to  me  by  rrofessor  Xing. 
14  &  14^.  Strophodowta  demiitay  Conrad,  Sp.  Extmor  of  toth  valves  ; 
from  the  Hamilton  Group  of  Western  New  York,  America. 
Fig.  14  shows  that  no  fissure  or  pseudo-ddtidium  interrupted 
the  regularity  of  the  area  in  either  valve ;  also  the  small, 
longitudinal  strix  with  which  it  is  covered. 

15.  „        demitaa.    Interior  of  the  ventral  valve  (enlarged),  to  show  the 

teeth  and  small  testaceous  projections  between  thenL  A, 
ocdusor,  R,  divaricator  muscular  impressions. 

16.  „        demiisa.    Interior  of  the  dorsal  valve.    J,  cardinal  process. 
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A,  A\  anterior  and  posterior  oodnaor  mnacalar  impressions. 

y ,  muscular  markinfiu 
I  am  indebted  to  Professor  Hall,  of  New  York,  for  these 

beautiful  examples  of  his  genus  Strophodonta. 
17.  Orthi$ina  anomalar.  Schlotneim,  Sp.    Exterior  of  the  ventreU  valye.  and 

area  oi  the  dorsal  Yalye.     E,  area.    D,  pseudo-deltiaiunL 

F,  foramen. 

17a.  Exterior  of  the  dormU  valT& 
18b         „         anomala.    Interior   of  the   danal   yalve.     A,  A%  oodusor 

muscular  impressions. 

19.  „        anomala.    Interior  of  the   vtfiUral  valve.    These  beautiful 

specimens  were  kindly  given  to  me  by  Professor  Dr.  Schmidt, 
of  Dorpat,  and  were  obtained  from  the  Silurian  limestone  in 
the  neighbourhood  of  BevaL 

20.  „         ofnomala,    A  fragment  of  the  interior  of  the  ventral  valve, 

from  a  specimen  in  the  collection  of  Signor  Michelotti,  of 
Turin.  For  tlus  drawing  I  am  indebted  to  Professor  Suess, 
of  Yienna. 


ON  THE  UPPER  LUDLOW  TILESTONES. 
By  Georob  E.  Roberts,  of  Kidderminster. 

The  Tilestone  passage-beds  between  the  Upper  Ludlow  rocks  and 
those  comstones,  now  established  as  the  natural  base  of  the  Old  Red 
Sandstone,  are,  from  the  interesting  character  of  their  animal  contents, 
attracting  the  greatest  interest.  I  think  it  would  be  of  value  if  the 
pages  of  the  Geologist  were  open  to  detailed  descriptions  of  the  litho- 
logical  character  and  fossils  of  these  ''  Tilestones,'*  as  exposed  in 
different  parts  of  Shropshire,  Worcestershire,  and  Herefordshire.  A. 
comparison  may  thus  be  instituted  which  would  greatly  aid  our  com- 
prehension of  them. 

The  Upper  Tilestone  series  displayed  in  my  own  neighbourhood, 
is  thns  described  in  the  new  edition  of  ^'  Siluria  "  : — 

''  In  the  red  ground,  two  miles  north  of  Bewdley,  near  Trimpley,.. 
in  Worcestershire,  greyish  coloured  sandy  grits  and  comstones  rise 
ont  in  undulations,  the  cornstones  charged  with  the  Cej^uikupis 
LyeUiiy  Ptercupis  Lloydii  ;  and  the  underlying  grits  with  P.  BanksU^ 
Pterygotut  gigas*  and  eggs  of  this  crustacean  [7]  {Parka  decipiens)  &o. 
with  many  remains  of  plants,  including  the  small  Lycopodiaceous 
sporangia.** 

This  condensed  matter  I  will  now  give  in  detail ;  for  as  every  fossil 

*  P.  Ladennt,  vide  corrigenda. 
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found  in  the  quarries  has  come  before  xne,  I  have  been  able  to  secoR 
the  most  important,  and  to  take  such  notes  of  the  others  as  would  be 
of  interest. 

Trimpley  is  evidently  connected  in  its  physical  elevation  with  the 
great  upthrow  of  PaloBozoic  strata,  along  the  line  of  which  lie  th« 
Abberley  and  Malvern  ranges.  Of  this  ridge-line  it  would  seem  to  be 
the  northern  limit  No  true  Silurian  bed,  however,  is  exposed  along 
the  strike  of  its  anticline  ;  but  as  the  lowest  measures  of  the  Upper 
Tilestones,  which  form  its  backbone,  are  the  exact  equivalents  of  those 
resting  against  the  north  end  of  the  Abberley  Hill,  micaceous  shales, 
but  fifty  feet  removed  from  Aymestry  limestone,  we  can  assume  their 
presence  not  far  beneath  the  axial  line  of  the  hill. 

The  ridge  is  flanked  with  true  Old  Red  Comstones,  containing 
Pteraspis  Lloydii,  and  F,  Lewisii,  Cephalaspis  Lyelliiy  and  defenfliye 
spines  of  Ctenacanthus  or  a  related  species.  These  fish-reniainfi  are 
coloured  blue  and  purple  by  phosphate  of  iron,  and  glisten  like 
enamel.  Beneath  these  beds,  somewhat  unconformably,  lie  the  Tile- 
stones.  Lithologically,  they  are  grey  flagstones,  interstratified  vith 
bands  of  brashy  comstone  (this,  as  far  as  I  can  yet  learn,  is  a  feature 
peculiar  to  the  Trimpley  beds).  Fish  and  crustacean  remains  occur 
equally  in  both  flagstones  and  cornstones,  but  the  plant-remains  form 
bands  of  themselves,  intermediate  between  them.  Beneath  these  lie 
micaceous  shales,  having  surfaces  bearing  tidal  ripple-markings  and 
hollows.  In  the  sheltered  parts  of  these  I  have  found  Pterygotean 
ova  {Parka  decijnens)  and  a  few  drifted  plants,  but  no  fish  or  crus- 
tacean remains.  These  beds,  at  Abberley,  cover  up  sandy  grits,  at 
the  base  of  which  I  detected  the  Downton  plant-beds,  which  contain 
the  earliest  land-plants. 

To  i*etuni  to  the  Upper  Tilestones :  the  fish-remains  I  have 
met  with  are  these, — CephalaspU  Lr/ellii,  heads  only,  but  in  very  finfi 
preservation ;  Pteraspis  Lloydiiy  P.  Banksii,  P.  Lewisii,  and  P.  rosfraitt*> 
Fragmentary  remains  are  very  abundant^  but  good  and  well-defined 
sitidds  (I  know  not  what  else  to  call  them)  are  rarely  met  with.  The 
triplex  character  of  the  plates  composing  these  defensive  bony  shells 
are  beautifully  preseiTcd  in  nearly  every  specimen  I  have  seen. 
I  believe  the  Kington  Pteraspides  are  remarkable  for  the  want  of 
'Nese  ornamental  layers.     CUnaeanthus  (1)  spines,  and  fragments  of 
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that  substance  of  osseous  character^  supposed  to  belong  to  that  Onchus, 
the  spines  of  which  (0.  Murchisani  and  0»  tenuUtriatus)  are  common 
in  this  bed.  I  belieye,  howeyer,  that  these  once  supposed  fish- 
defences  will  settle  down  into  spines  from  the  trifid  tail  of  a  crus- 
tacean ;  possibly  the  same  Ceratiocaria  whose  curious  structure,  as 
displayed  by  the  Lesmahago  specimens,  has  been  still  further  elu- 
cidated from  the  Upper  and  Lower  Ludlow  beds  of  Lcintwardine 
and  Burrington  (near  Ludlow).  So  that  the  fragments  of  solid  bone 
given  us  by  this  deposit  will  have  to  look  out  for  a  new  alliance. 

Trimpley  has  been  justly  celebrated  for  its  PterygotL  The  figures 
in  the  forthcoming  Monograph  by  Mr.  Salter  (Geological  Surrey, 
Decade  10,  pi.  xiv.  figs.  11,  12,  13),  are  taken  from  Trimpley 
specimens,  valuable  as  giving  portions  of  thb  remarkable  Pbyllopodoua 
Crustacean  not  met  with  elsewhere.  Pterygotus  Ludeims  and  P. 
prMemaiicus  are  the  species  of  which  I  have  found  remains.  Patches 
of  the  carbonized  skin  of  Eurjpterus  I  have  also  met  with. 

The  plant  remains  are  abundant,  but  their  character  is  so  far 
destroyed  by  carbonization  that  little  or  nothing  can  be  made  of 
them.  Some  of  them  may  have  had  a  growth  in  situ,  upon  the 
dimly  seen  shores  of  that  ancient  estuary,  but  of  the  greater  portion 
of  the  remains  we  can  speak  but  in  the  words  of  Hugh  Miller,  who 
describes  their  Scotch  equivalents  as  being  drifted  from  highlands  of 
the  period,  ''irregularly  grooved  stems,  branching  into  boughs  at 
acute  angles,  seeming  miniature  resemblances  to  the  trunks  of  gnarled 
oaks  and  elms.**  There  is  nothing  certain  about  them,  and  no  special 
character  visible.  The  spores  of  Lycopodiacese,  however,  are  well 
preserved,  and  have  such  pretty  polished  surfaces  that  casual  observers 
have  carried  away  from  the  quarries  all  they  could  find.  All  that  I 
have  seen  are  identical  in  form. 

This  ends  my  list  of  Trimpley  fossils.  I  should  be  glad  to  learn 
the  fossil  fiftuna  and  flora  of  their  equivalent  beds  in  other  districtsL 
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FOREIGN    GORRESPONDENCK 

Bt  Dr.  T.  L.  Phipson  of  Paris. 

Artmie  in  Lignite  and  Biiuminout  Limuionit,  isc. — Fnfenor  Dmihr^i 
Re9earchc&^-^ubt€rranean  Noiiu — Hie  Oldest  Fossil  Mammalia — A 
New  Fossil  Saurian, 

SoMB  years  ago,  M.  Daubr^e  searched  for  arsenic  and  found  it  in 
many  different  kinds  of  rocks ;  but  more  especially  in  the  nuneral 
combustibles  belonging  to  different  strata.*  He  found  at  that  time 
that  the  tertiary  lignite  of  Lobsann  (Bas-Rhin),  was  uncommonly  rich 
in  arsenic  :  certain  samples  of  this  lignite  were  found  to  contain  as 
much  as  from  0.002  to  0.008  of  their  weight  of  arsenia 

These  obseryationa  have  just  been  confirmed  by  the  same  eminent 
geologist,  under  certain  circumstances  that  deserve  to  be  made  known. 
A  limestone  strongly  impregnated  with  bitumen  alternates  with  the 
lignite  of  Lobsann.  This  limestone  forms  the  principal  element  of 
the  bituminous  mortar  (mastic)  employed  in  the  locality  for  different 
constructions.  For  some  years  it  has  been  employed  also  to  obtain 
certain  pyrogenous-  oils,  which  are  produced  by  a  process  of  distil* 
lation.  When  the  alembics  which  have  been  used  in  this  distillation 
are  taken  down,  the  interior  of  the  tube  through  which  the  oils  distil 
is  often  seen  to  be  encrusted  with  a  ciuious  deposit,  produced  by  the 
gradual  condensation,  outside  the  furnace,  of  certain  volatile  sab- 
stances.  This  deposit,  or  sublimation,  was  found,  upon  examination, 
to  be  pure  arsenic,  crystallized  in  rhombohedrons ;  it  attains  sometimes 
as  much  as  two  centimetres  in  thickness,  and  in  the  course  of  some 
months,  it  will  completely  obstruct  the  necks  of  the  retorta  The 
arsenic  thus  deposited  forms  about  the  one-millionth  part  in  wei^t 
of  the  rock  which  is  submitted  to  distillation. 

The  arsenic  contained  in  the  limestone  is  not  entirely  condensed 
in  this  manner;  a  notable  quantity  distils  over  with  the  oils,  as 
M.  Daubr6e  assured  himself  by  a  special  investigation.  In  what 
state  of  combination  the  arsenic  exists  in  these  oils  has  not  yet  been 
ascertained ;  it  is  well  to  be  aware,  however,  that  arsenic  does  exist 
in  them,  as  they  are  constantly  employed  for  burning  in  lamps,  to. 

The  state  in  which  this  arsenic  exists  in  the  limestone  of  Lobsann, 
has,  however,  been  ascertained  with  certainty  by  M.  Daubr^e,  and  in 
a  very  ingenious  way.  By  the  use  of  an  appropriate  solvent,  the 
bitnmen  is  dissolved  out  of  the  limestone ;  then  the  carbonate  of 

*  See  his  Recher^es  swr  laprStence  de  Vanenic  daru  Us  OombmtihUs  mnt/ratcx, 
danz  diver tes  rochety  et  dans  Veau  de  la  mer.  {Annates  des  Mines,  4*  a^riej  torn, 
xix.  p.  669.)  An  extract  was  also  published  in  the  Comptes-Umdw  de  CAcad, 
de  Sc,  Paris,  xxxiL  p.  827. 
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lime  is  diaBolved  in  its  turn,  when  a  residue,  consistiDg  of  very  fine 
non-crystalline  particles,  and  amounting  to  about  two  per  cent  of  the 
weight  of  limestone  employed  in  the  experiment,  is  found  to  remain 
undissolved.  These  particles  consbt  of  arseni/erous  iron-pyrites,  A 
£BUSt  that  should  be  noted  here  is,  that  M.  Daubr^  formerly  dis- 
covered arsenic  in  the  limestone  of  the  coal-formation  at  Vill^,  and 
found  that  it  was  contained  in  the  rock  as  crystallissed  particles 
of  Mikspikel  (Fe  As + Fe  S'),  the  small  ciystals  of  which  were  perfectly 
recognizable. 

As  regards  the  environs  of  Lobsann,  it  is  not  only  in  the  beds 
of  lignite  and  bituminous  limestone  that  arsenic  is  found  to  be  pre- 
sent Near  this  locality  there  exist  some  masses  of  iron-ore,  which 
are  very  remarkable  as  regards  their  geological  position.  One  of  them, 
at  KuhbrtLck,  about  two-and-half  miles  from  Lobsann,  furnished  the 
blast-furnaces  with  an  hydrated  oxide  of  iron  which  contained  so  much 
arsenic,  that  it  was  foimd  useless  to  smelt  this  ore  any  longer.  These 
masses  of  iron-ore  "  have  been  developed,*'  says  M.  Daubr^,  "  in  a 
series  of  &ults  (failles)  with  which  the  formation  of  the  bitumen  in 
the  tertiary  formation  is  connected,  as  I  have  shown  in  another 
memoir,  so  that  in  these  deposits  of  such  different  natures,  but  con- 
temporaneous, the  arsenic  appears  to  have  been  derived  from  the  same 
source." 

We  have  called  attention  more  than  once  in  the  GfiomoiST  of  last 
year,  to  the  beautiful  researches  of  M.  Daubr^  on  Metamorphism,  on 
the  artificial  formation  of  many  minerals,  &o. ;  and  Professor  Bunsen, 
at  the  last  Reunion  of  Naturalists,  at  Carlsruhe,  declared  that  for  five- 
and-twenty  years  no  work  of  so  much  importance  for  geology  had 
been  published,  as  M.  Daubr^e's  researches  on  Metamorphism,  ko. 
We  wish,  therefore,  that  it  had  fallen  into  the  plan  of  the  late  Pre- 
sident of  the  Geological  Society  of  London  to  have  noticed  the  labours 
of  M.  Daubr^,  in  his  yearly  account  of  geological  investigations  in  all 
countries  during  the  previous  year  (1857),  and  that  he  had  thus  added 
the  weight  of  his  testimony  to  that  of  the  many  eminent  foreigners 
who  have  expressed  their  high  opinion  of  M.  Daubr6e*8  labours,  as 
the  opinions  and  writings  of  English  savans  of  so  high  a  standing 
have  a  great  influence  on  the  Continent* 

As  regards  the  veiy  interesting  note  appended  by  the  editor  of  thb 
Geologist  to  my  last  article,  I  must  observe  that  I  was  aware  that 
the  noises  of  guns  could  be  heard  at  considerable  distances,  and 

*  It  muBt  be  remembered  that  the  address  which  I>r.  Phipeon  alludes  to  was 
deliTered  before  the  Geological  Society  in  February  of  last  year,  and,  if  we  re- 
member rightly,  veiy  shortly,  indeed,  after  the  most  interestmg  of  M.  Baubr^'s 
researches  were  first  publisned.  It  is  somewhat  unusual  to  notice  *'  sins  of 
omission  "  in  the  president  of  a  society ;  but,  as  the  remarks  are  evidently  kindly 
intended,  we  pubush  them,  in  order  that  it  may  be  fully  known  on  the  Continent 
that  M.  I>aubr§e's  researches  are  not  by  any  means  slighted  by  Eng^lish  sctvans. 
Indeed,  they  were  noticed  with  much  emphasis  by  the  present  President  of  the 
Geological  Society,  Professor  Phillips,  in  the  anniversary  address  delivered  a  few 
dajssmcc. 
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that  even  the  sound  of  a  bell  has  been  reflected  from  the  clouda 
Thirty-two  miles  and  130  miles  are  certainly  considerable  distances  to 
hear  the  report  of  cannon.  But  in  advancing  a  conjecture,  that  the 
sullen  noises  sometimes  heard  on  the  western  coasts  of  England  and 
Belgium  might  hare  some  connexion  with  the  subterranean  rumblings 
which  accompany  earthquakes  and  volcanic  phenomena,  I  remembered 
having  read  that  during  the  eruptions  of  the  volcano  on  the  island  of 
St  Vincent  (30th  April,  1812)  a  noise  like  the  report  of  cannons  was 
heard,  without  any  sensible  concussion  of  the  earth,  over  a  space  of 
160,000  geographical  square  miles;  and  on  the  23rd  of  January, 
1835,  during  the  eruption  of  the  volcano  Conseguina,  in  Nicaragua, 
a  subterranean  noise  was  heard  at  the  same  time  on  the  island  of 
Jamaica,  and  on  the  plateau  of  Bogotii,  a  distance  greater  than  that 
which  separates  London  from  Algiers  !  As  the  editor  of  the  Geologist 
justly  observes,  we  cannot,  however,  be  too  careful  in  the  manner  of 
investigating  these  questions  of  noises. 

It  is  time  now  that  we  should  turn  our  attention  a  little  to  some 
palsBontological  researches  that  will  perhaps  be  read  with  interest 
The  following  concerns  the  oldest  fossil  mammalia. 

It  was  in  the  oolitic  beds  of  Stonesfield  that,  more  than  forty 
years  ago,  the  first  remains  of  mammalia  older  than  the  tertiary 
formations  were  discovered.  This  discovery  was  looked  upon  with 
suspicion  by  many  naturalists,  who  could  not  believe  in  the  existence 
of  mammalia  at  such  an  early  date. 

*'  In  spite  of  the  authority  of  the  justly  celebrated  naturalists  who 
regard  the  Stonesfield  fossils  as  true  mammals,  we  cannot  help 
cherishing  some  doubts,"  M.  Alcide  d*Orbigny  writes,  in  1850,  in  his 
excellent  Cours  klhnentaire  de  PcdeontologU  et  de  Geologic  Strati- 
graphiques ;  ''in  studying  comparatively  the  animal  forms  of  each 
series,  we  have  found  that  the  exceptions  were  generally  based  upon 
inexact  determinations.  .  .  .  Why,  if  they  be  really  mammalia,  have 
not  the  bones  of  the  head,  or  any  of  the  bones  connected  with  the 
jaws  even,  been  described,  that  the  determination  of  the  animals 
might  have  been  confirmed  thereby  ?  .  .  .  We  think  either  that  the 
animals  themselves  belong  to  the  class  of  reptiles,  as  others  have 
already  thought,  or  that  the  lower  jaws,  being  one  of  the  narrowest 
parts  of  the  skeleton,  must  have  fallen  from  the  tertiary  beds  into 
the  crevices  of  the  Jurassic  strata." 

These  scruples  were  never  indulged  in  by  Georges  Cuvier.  ''  In  the 
month  of  February,  1832,"  says  M.  £lie  de  Beaumont,  ''in  spite 
of  the  contrary  insinuations  by  which  it  was  endeavoured  to  efiace  a 
&ot  standing  out  as  an  anomaly  to  the  laws  established  by  him, 
Cuvier  one  evening  took  from  his  collection  one  of  the  jaws  found  at 
Stonesfield,  and  demonstrated  in  his  own  drawing-room  that  this 
bone  belonged  to  a  mammal,  and  that  it  could  not  possibly  have 
formed  part  of  the  skeleton  of  any  of  the  Saurian  tribe.  As  to  the 
geological  position  of  these  fossils  discovered  by  Broderip  and  Buck- 
land,  M.  Cuvier  never  had  the  slightest  doubt  of  it." 
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The  age  of  the  Stoneafield  foasils,  nevertheless,  remained  for  a  time 
an  object  of  doubt,  when  a  new  disoovery  rendered  extremely  probable 
the  antiquity  which  their  natural  position  in  the  earth's  crust  assigned 
to  them.  The  discovery  in  question  was  made  in  the  Purbeck- 
beds,  which,  belonging  to  the  upper  Oolitic  series,  lie  between  the 
cretaceous  formation  and  the  Stonesfield  strata.  Fourteen  speoiea 
of  mammalia,  belonging  to  eight  or  nine  genera  {SpaloMtherium, 
Triconodon^  PlagiavlaXy  dec.)  were  found  there. 

Such  was  the  state  of  things  when  another  discovery  was  added  to 
those  of  which  the  authenticity  had  been  so  much  questioned,  and 
obliged  us  to  place  the  date  of  the  first  appearance  of  mammalia  con- 
siderably farther  back.  It  was  made  by  M.  Plieuinger,  who  foimd 
at  Stuttgard  some  minute  teeth  of  a  new  fossil  mammal,  a  type  of  a 
new  genus,  that  of  Microlestes,  which  he  discovered  at  the  junction  of 
the  Triasaic  and  the  Liassic  strata.  Hence,  the  MicroltsUs  is  considerably 
more  ancient  than  the  Stonesfield  fossils* 

If  any  doubts  still  remain,  however,  concerning  this  great  anti- 
quity of  mammalia,  they  will  perhaps  be  dissipated  by  a  letter  which 
Mr.  Pentland  has  just  addressed  to  M.  Elie  de  Beaumont 

'^  It  will  be  interesting  to  know,"  writes  Mr.  Pentland,t  "  that  there 
have  just  been  discovered  in  the  'Bone-Bed  '  of  Dundry,  near  Bristol,} 
which  belongs  to  the  superior  Triassic  beds,  some  indubitable  remains 
of  mammalia  belonging  to  the  family  of  lusectivora,  and  which  Owen 
is  inclined  to  connect  with  the  genus  Microlestes  of  M.  Plieninger, 
formerly  discovered  in  Germany.  It  is  believed  that  their  true  por- 
tion is  of  more  ancient  date  than  the  Lias,  and  they  are  certainly  the 
most  ancient  fossil  mammalia  known  to  palseontologists.'* 

M.  Elie  de  Beaumont  observes  that  one  doubt  only  can  prevail  con- 
cerning the  geological  age  of  the  "  Bone-Bed "  of  Dundry ;  it  ]b, 
whether  this  bone-bed  is  really  part  of  the  Trias,  or  whether  it  consti- 
tutes, on  the  contrary,  the  first  stratum  of  the  Lias  which  covers  the 
former.  However  this  may  be,  the  discovery  made  at  Dundry  entirely 
confirms  that  made  at  Stuttgard.  "Thus  it  is,"  says  M.  Elie  de 
Beaumont,  "  that  the  progress  of  observation,  whilst  multiplying  in 
so  surprising  a  manner  the  mammalia  of  the  tertiary  formations, 
shows  us  thi\t  they  penetrate,  though  in  much  smaller  numbers,  and 
of  much  smaller  size,  into  the  secondary  strata,  where  they  reach,  to 
say  the  least,  as  far  as  the  base  of  the  Jurassic  rocks,  and  where  pro- 
bably they  will  not  stop.     These  new  discoveries  of  fossil  mammals 

'  *  The  Dfimotherium,  tylxtdre  of  Dr.  Emmons  is  another  of  these  "  oldest  ** 
mammalB ;  and  two  or  three  jaws  have  been  obtained  from  the  shales  associated 
with  ooal-bedB  in  North  Gaiolina,  whkh  are  certainly  of  Triassic,  and  possibly 
Ptvmian  age  !— £d.  Qiol. 

t  His  letter  is  here  translated  from  the  French. 

X  ^  Mr.  Charles  Moore,  F.G.S.,  of  Bath.  See  "Siluria,"  new  edit  p.  514. 
Sir  Roderick  Murchison  says  these  remains  were  found  ''  in  an  a^lomerate  whidi 
fills  the  fissures  of  the  carboniferous  limestone  near  Frome,  ^smerBetshire:" 
meaning  thereby,  we  believe,  wliat  is  usuaily  known  as  ^'  the  dolomitic  conc^ 
meiate.*'— En.  Qeol. 
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tend  natunllj  to  render  less  aarprizing  the  imprenionB  of  btidfl*  feet 
in  the  yariegated  sandstone  on  the  banks  of  the  Ck>nneeticat ;  *  and 
theee  observations  are  in  perfect  harmony  with  the  disooyeriea  of  the 
remains  of  Sanrians,  which,  after  stopping  for  a  long  while  at  the  GSerman 
Zeehstein,  and  reaching  afterwards  to  the  coal-formation,  have  at  last 
furnished  ns  with  banes  of  crocodiles  in  the  nppennoet  Old  Red  Sand> 
slonet  of  Scotland,  without  speaking  of  the  impressions  of  footmarks 
already  observed  in  the  old  red  sandstonel  of  tiie  AUeghanie^  and  in 
certain  sedimentary  rocks,  probably  more  ancient  still,  on  the  borderB 
of  the  great  lakes  of  North  America.^  And  again,  by  a  sort  of  oontnxy 
progression,  certain  organic  forms,  originally  regarded  as  characterising 
some  of  the  most  ancient  sediments  (prthooenxtUes,  Spirifer,  ^), 
have  lately  taken  an  incontestable  place  in  the  Coutka  Keuperierme» 
of  St  Cassian,  and  in  the  Lias  of  other  countries.  Far  from  lessening 
palaeontology,  these  discoveries,  on  the  contraiy,  enlarge  its  boundaries, 
which  were  formerly  established  on  a  plan  both  narrower  and  less 
rational  than  that  which  progressive  observation  points  out  to  ua.** 

A  new  Saurian  has  just  been  discovered  in  the  Permian  strata  of 
Loddve,  in  Fiance.  Tbe  date-rocks  of  Loddve,  essentially  formed  of 
Permian  schists,  had  never  before  presented  us  with  any  but  vegetable 
fossila  M.  Paul  Oervais,  the  distinguished  naturalist  of  MontpeDier, 
has,  however,  just  discovered  in  them  a  new  species  of  lixard,  which  he 
calls  AphdoBourru  Lutereniis.  This  animal  belongs  to  Paul  Gervais* 
fiimily  of  HomeasautideSf  a  family  formerly  established  for  certain 
reptiles  which,  up  to  the  present  time,  had  not  been  found  out  of  the 
more  modem  of  the  Jurassic  strata. 

The  size  of  the  Apheloaaurus  is  about  that  of  the  laigest  occelated 
lizards  that  have  hitherto  been  found  in  the  south  of  Europe ;  it 
may  also  be  compared  to  that  of  the  Varans  and  Iguanas  of  average 
dimensions. 
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GioLOOicAL  SooiiTY  OF  LovDOK,  February  2d,  1859.— The  following  comma- 
nication  was  read : — 

"  On  the  Mode  of  Fonnation  of  Yolcanic  Cones  and  CFaterB."  By  Q.  Poulett 
Scrope,  Esq.,  M.P.,  F.R.8.,  F.G.a 

The  author  commenced  by  sayinff  that  he  should  not  have  referred  again  to  this 
subject,  aheady  briefly  treated  by  nim  in  a  paper  read  to  the  Society  in  April, 

*  See  our  article  in  the  Gboloqist  for  Januaiy  and  Febnuuy,  1858.— T.  L.  P. 

t  The  exact  age  of  the  sandstone  at  Elgin,  in  wnidi  the  remains  of  StoffonolenU 
occur,  is  as  yet  a  question  among  the  best  geologists  acquainted  with  the  distnct. 
—En.  GaoL.    See  also  the  Gbolooibt,  Vol  IL  pp.  46  and  89. 

t  This  red  sandstone,  tenned  ''  Old  Red"  by  Dr.  I.  Lea,  belongs  to  the  Lower 
Carboniferous  series,  according  to  the  ProfessorB  Rogers. — En.  Gbol. 

§  M.  E  de  Beaumont  probably  here  alludes  to  the  tracks  in  the  Potsdam  sand- 
stone, and  described  as  b^ng  those  of  Crustaceans  by  Owen  and  Logan.— En.  Gbol. 
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1856,  had  it  not  been  that  Baron  Humboldt,  in  the  recently  pabliahed  fourth 
volume  of  his  *'  Koemos,"  applies  the  whole  weight  of  his  great  authority  to  the 
support  of  the  theory  of  upneaval  in  contradistinction  to  emption  as  the  vera 
causa  of  volcanic  cones  and  craters,— a  theory  which  the  author,  with  Sir  Charles 
Lyell,  M.  Constant  Provost,  and  many  othen,  believes  to  be  not  merd^  enoneous, 
but  destmctiTe  of  all  deamess  of  apprehension  as  to  the  character  oi  the  subter- 
ranean foroeSy  and  the  part  which  volcanic  action  has  played  in  the  structural 
arraiigenient  of  the  eartn's  sur&o& 

He  showecL  by  reference  to  the  works  of  SpaUanzani,  Dolomieu,  Breialak,  &&, 
that  the  early  observers  of  volcanic  rocks  and  phenomena,  together  with  the 
unscientific  world,  looked  upon  volcanic  cones  and  craters,  whether  large  or  small, 
as  the  result  of  volcanic  eruptions ;  but  that  of  late  vears  a  new  doctrine  had  been 
propagated  by  MM.  Humboldt,  von  Buch,  £lie  de  Beaumont,  and  Dufr^noy, 
which  denies  altogether  that  volcanic  mountains  have  been  formed  bv  the  accumu- 
lation of  erupted  matters,  and  attributes  them  solelv  to  a  sudden  *^  oubble^haped 
sweUing-un  '^  of  prenexistmff  horizontal  strata,— the  bubble  sometimes  bursting  at 
top  and  then  leaving  its  Droken  sides  tilted  up  around  a  hollow  (elevation- 
crater). 

The  author  expressed  his  belief  that  this  notion  originated  in  Baron  Humboldt's 
account  of  the  eruption  of  Jorullo  in  1759.  in  whidi  (as  the  author  showed  in  his 
work  on  Tolcanos  of  1825)  a  great  error  had  been  committed, — ^the  convexity  of  the 
Malpaifl  and  its  five  bilk  being  simpler  a  bulky  bed  td  lava  poured  out  on  a  flat 
plain  from  five  ordinary  cones  of  eruption,  and  the  ''  homitos"  common  "  iumar 
roles  "  coated  over  with  olack  mud  produced  fiom  showers  of  volcanic  ashes  mixed 
with  rain-water.  But  the  idea  of  a  **  bladder-like  swelling-up  "  of  horizontal  strata 
into  volcanic  hills  being  thus  started  by  M.  von  Humboldt,  it  was  further  extended 
by  M.  von  Bach  ;  and  nence  arose  the  ''  elevation-crater  "  theory. 

The  author  next  proceeded  to  show  the  inconsistencies  of  the  advocates  of  this 
theory,  who  disagree  among  themselves  as  to  the  extent  to  which  they  apply  it,— 
MM.  Humboldt,  von  Buch.  and  Dufr6noy  asserting  both  Somma  and  Vesuvius, 
the  Peak  of  Teneriife,  and  all  Etna,  to  be  solelv  due  to  sudden  upheval,  while 
M.  de  Beaumont  declares  Vesuvius,  the  Peak,  and  the  upper  cone  of  Etna  to  be 
the  products  of  eruption  only.    A^n,  while,  except  M.  j)ufr6noy,  all  admit  the 
niinor  cones  and  craters  of  Etna,  Vesuvius,  Lanzsnyte,  and  Central  France  to  be 
eruptive,  all  declare  the  similar  cones  and  craters  oi  the  Phlegrsean  fields  to  be  due 
only  to  upheaval    Th^  offer  no  reliable  test  by  which  upheaved  can  be  distin- 
guished mm  eruptive  cones ;  or,  when  thev  attempt  this,  differ  again  from  one 
another,  and  even  from  themselves.  Thus,  Von  Bucn  considers  the  extreme  regu- 
l^tv  OI  the  slopes  of  Etna  a  proof  of  its  upheaval    M.  de  Beaumont  aaswts 
regularity  of  outline  to  be  the  distinguisMng  feature  of  an  eruptive  cone,  and 
yet  dechues  the  upper  and  the  lower  portions  of  Etna,  which  are  its  least  sym- 
metrical parts,  to  lie  of  eruptive  origin,  and  the  intermediate  cone,  the  slope  of 
which  is  extremely  regular,  to  have  been  upheaved  !    In  respect  to  the  tuff-cones 
^d  craters  of  the  PUegnBan  fields,  the  series  firom  Somma  to  the  Monte  Nuovo 
18  80  evidently  of  similar  character,  that,  to  avoid  classing  the  first  as  an  eruption- 
Gone,  the  upheavalists  have  been  driven  to  deny  that  the  Monte  Nuovo  itself  was 
the  product  of  eruption,  and  even  to  assert  that  it  existed  in  the  Roman  era,  and 
^^&s  only  sprinkled  with  a  few  ashes  by  the  eruption  which,  from  all  contem- 
porary authorities,  threw  it  up  in  two  days  of  the  vear  1538 !  The  author  describes 
the  cmailar  antichnal  dip  <^  tne  strata  of  the  Monte  Nuovo  and  other  tuff-cones  of 
the  Gamin  Phlegrei  as  utteriy  inexplicable  upon  the  theory  of  upheaval,  while  it 
IS  the  natural  result  of  the  fall  and  accumulation  of  fragmentai^  materials  pro- 
je(^  upwards  by  eruptions. 

He  then  disputes  the  truth  of  M.  de  Beaumont's  dogma,  that  lava  cannot  oon- 
WHidate  into  a  solid  b^l  upon  a  slope  exceeding  6**  or  6^,  and  shows  firom  number- 
las  instances  in  Auveigne  and  the  Vivarais,  on  Etna,  Vesuvius,  Teneriffe,  dec., 
that  bulky  beds  of  lava  have  congealed  on  steep  stopes,— in  some  cases,  as  for 
example  in  that  of  Jorullo  itself^  in  the  form  of  a  massive  promontory  projecting 
}v  fi^  the  side  of  the  cone  of  the  crater  finom  which  it  issued  ;  in  others,  when 
liquidity  was  at  the  minimmm,  in  that  of  a  dome  or  bell  (Bourbon,  Pay  de  i>ome, 
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kcX  In  regard  to  Etaa,  he  leaves  M.  de  Beaumont's  misrepresentations  of  tad 
to  be  deait  with  by  Stir  C.  Lyell,  only  remarking  that,  on  M.  de  Beaumont's  own 
■howin&  the  pcvtion  of  Etna  whkh  he  supposes  to  have  been  upheaved,  is 
positively  "  encnisted  with  a  coating  of  lavas.^ 

The  inapjdicabili^  of  the  elevation  thaary  to  the  Gsntal,  Ml  Dore,  and  Mennc 
in  France,  is  then  snown,  inasmuch  as,  by  M.  de  Beaumonlfs  own  admission,  the 
ans^e  of  slope  of  their  basaltic  and  trachytic  beds  is  even  less  than  that  or  the 
raoent  and  acknowledged  lava-flows  in  the  same  district  Finally,  he  asks  what 
has  become  of  the  jMXMucts  of  the  repeated  eruptions  oi  volcanos,  if  they  have  not 
aocomulated  in  the  course  of  ages  into  the  mountains  which  we  find  tnere,  com- 
poaed  of  irregular  alternating  b»is  of  lava  and  conglomerate  just  sudi  as  we  see  lo 
M  erupted  nom  the  central  orifices  ? 

The  author  next  shows  that  the  upheavalists  have  no  correct  idea  of  the 
mode  of  formation  of  cratenL  which  are  not  formed,  ss  they  airaert,  at  one  blow, 
by  a  single  explosion,  like  the  bursting  of  a  bubble,  or  of  a  mine  of  gunpowder, 
bnt  by  the  reiietition  of  explosions  or  flashings  of  steam  fiiom  the  sumoe  of 
ebullient  lava  within  the  volcanic  vent  (like  those  of  a  colossal  Perkins's  steam- 
mortar),  continued  for  weeks  and  months,  or  more,  bv  which  the  mountain  is  often 
ultimately  eviscerated,  its  summit  and  heart  being  blown  into  the  air,  and  scattered 
in  fragments  or  ashes  around— not  foundering  into  the  cavity  and  remaining  there 
as  they  represent  He  instances  the  great  crater  of  Vesuvius  formed  under  his 
eyes  in  1822  by  explosions  lasting  twenty  days  ;  and  judging  from  the  quantity  of 
fragmentary  matter  then  ejected  and  fidling  around,  comparing  it  with  the  fiur 
greater  quantities  thrown  up  occasionally  by  eruptive  paroxysms  m  other  quarters 
of  the  globe,  he  asserts  his  oelief  that  in  the  latter  cases  enters  may  be,  and  are, 
formed  of  several  miles  in  diameter,  nothing  remaining  of  the  whole  mountain 
except  the  wreck  of  its  base,  as  we  see  in  Suitorini,  the  Cirque  of  Tenerifie,  and 
■>  many  other  circular  diff-ranges  surrounding  extinct  or  active  volcanic  vents. 
He  expresses  his  astonishment  tnat  Von  Buch  and  Humboldt  should  have  sup- 
posed Vesuvius  to  have  *'  sprung  up  like  a  bubble  in  one  day,  iust  as  we  now  see 
it^"  in  the  year  79  a.]>.,  ana  not  to  have  incressed  since ;  ana  shows  that  even 
within  the  last  hundred  years  great  changes  have  taken  place  in  the  form  of  that 
moontain,  and  that  the  relation  of  Pliny  of  the  phenomena  witnessed  by  him  is 
inooDsistent  with  the  idea  of  upheaval,  and  demonstrative  of  the  occurrence  of  an 
eniptive  paroxysm  by  which  the  upper  piut  of  Somma  was  Mown  by  degrees  into 
the  air,  and  the  crater  of  the  Atrio  formed,  in  which  the  subsequent  eruptions  of 
ei^teen  centuries  have  rused  up  the  cone  of  Vesuvius. 

In  recapitulation,  the  author  aedwes  that  the  characters  of  all  volcanic  moun- 
tains and  rocks  are  simply  and  naturally  to  be  accounted  for  by  their  eruptive 
origin,  the  lavas  and  fiagmentary  matters  accumulating  round  the  vent  in  fonns 
determined  in  great  degree  by  the  more  or  less  imperfect  fluidity  of  the  fonner, 
iriiich,  as  in  the  case  of  some  trachytic  lavas,  glassy  or  siwngv,  may  and  do  con- 
geal in  domes  or  bulky  masses  immediatelv  over,  or  in  thick  beds  near  the  vent, 
or,  as  in  that  of  some  basaltic  lavas,  may  flow  over  very  moderate  dedivitiesy  to 
graat  distances  ;  and  conaequentiy  that  the  upheaval-  or  elevation-crater  theoiy  is 
ajratuitous  assumption,  unsupported  by  direct  observation  and  oontrsry  to  the 
evidence  of  focts.  He  condudes  by  representing  its  continued  acceptance  to  be 
discreditable  to  sdence,  and  an  impediment  to  the  progress  of  sound  geology, 
inasmuch  as  folse  ideas  of  the  bubble-like  inflation,  at  one  stroke,  of  such  moun- 
tains as  Etna  or  Chimborazo  must  seriously  affect  all  our  speculations  on  Qec^ogical 
Dynamics,  and  on  the  nature  of  the  subterranean  forces  by  which  other  mountain- 
ranges  or  continents  are  formed. 
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QjmJlcujj  Aotiok  in  WaiiBS.— <<  At  the  mouth  of  a  lateral  valley  opening  into 
tlie  vale  of  the  Ithon,  in  Radnorshire,  at  the  tumpike^te  above  Llanbadam 
Fvnydd,  th^e  is  a  low  hill  somewhat  in  advance  of  tne  sbnes  of  the  underlying 
scnifftofle  rocks.  A  road-cutting  exposes  a  section  of  this  hiu  about  fifty  feet  nom 
its  base,  and  the  same  from  its  summit.  It  is  seen  to  be  composed  of  materials 
£Ar  different  to  those  of  the  soft  coarse  rocks  around,  beinff,  in  &ct,  a  collection  of 
boiilderB  and  angular  fingments,  with  smaller  pebbles  and  mud.  The  excavation 
made  by  the  stream  at  the  base  of  the  hiU  shows  the  same  confused  coUecticm  of 
large  stones,  little-rolled,  with  coarse  detrital  material.  The  twulders  are*  prin- 
cipally gritty  portions  of  the  8ilurians  found  in  the  hills  at  the  sources  of  tiie 
stream.    The  residual  products  of  a  glacier  appear  to  be  here  apparent —8.  R.  P.** 

Mammalian  Rbmauts.— '*  Dear  Sis,  -The  remains  of  Mammalia  in  the 
DoTer  Museum  are  very  few,  and  are  mostly  those  of  Mammoth.  The  collection 
consists  of,  larffe  tusk  of  Mammoth,  another  lanpe  tusk,  apparently  of  a  different 
species,  trawled  up  in  the  North  Sea,  off  Holfonmess ;  remains  of  Mammoth,  and 
large  stags*  horns,  firom  Faversham ;  Elephants'  grinders,  dred^  up  on  the 
Calais  oyster-ground,  off  the  French  coast ;  part  of  upper  portion  of  a  bear's 
skull,  from  the  Cheny  Gardens,  Folkestone  ;  cores  of  horns  of  Bos,  from  Faver- 
sham ;  remains  of  Mammoth  and  of  Bos,  from  Heme  Bay. — Youn,  &c.,  Chables 

GORDOV." 

Lahmlip  at  the  Isle  of  Portlaxd. — "  In  the  Isle  of  Portland,  early  on 
Sunday  morning,  ]>ecember  26th,  an  unusual  kind  of  noise  was  heard  by  some  of 
the  inhabitants  at  the  village  of  Chesil,  compared,  by  the  narrator,  to  the  con- 
tinual falling  of  a  stone  vnJL    On  the  rettum  of  daylight  it  was  found  to  have 
proceeded  from  the  sliding  away  of  a  laige  extent  of  under-diff,  covering  an  area 
of  from  twenty  to  tw^ty-five  acres,  which  had  caused  the  sinking  of  an  enormous 
mass  of  broken  stone,  the  <Uhrit  of  the  adjoining  quarries,  and  the  accumulation 
of  veiy  many  years.    The  scene  of  the  occurrence  js  on  the  west  side  of  the  iskmd, 
overlooking  the  great  west  bay,  about  200  or  300  yards  from  the  village  of  Chesil. 
A  alight  smking  had  been  observed  by  one  of  the  quanymen  on  the  previous 
afternoon,  but  it  was  not  until  an  hour  after  midnight  the  general  mass  gave  way. 
The  main  cliff,  or  escarpment,  is^  at  this  point,  about  200  feet  above  the  level  of 
the  sea ;  the  north  end  is  4d5  feet,  but  with  a  considerable  southerly  dip.    The 
upp^  strata  of  the  Isle  of  Portland  are  the  Purbeck,  or  fresh-water  limestone, 
alternating  with  layers  of  clay  or  dirt,  as  it  is  here  called ;  one  ef  which  seams 
contains  the  fossil  trees  ana  Cjfeadece.    Below  this  is  the  true  Portland-series, 
coumsting  of  bods  of  stone  interspersed  with  bands  of  chert  and  flint,  and  termi- 
nating with  the  Portland-sand.     Below  all  these  the  KimmeridgeK^y — the 
formation  which  yields  the  well-known  bituminous  schist — forms  the  general 
substratum  of  the  isUnd.    It  forms  the  anchorage  ground  of  the  Portiand  road- 
stead, and  is  the  stratum  on  which  the  Chesu-beach  has  accumulated.    The 
immediate  cause  of  the  landslip  undoubtedly  has  been  the  action  of  the  spnnf^ 
from  behind  and  above  passing  through  the  numerous  fissures  in  the  beds  of  solid 
limestone,  and  carrying  away  m  their  course  the  soft  and  yielding  day ;  and  thus 
undermined,  the  superincumbent  mass  has  sunk  downwards  and  outwards.    In 
ascending  from  the  beach,  the  visitor  wUl  be  first  attracted  by  the  low  under^ff 
of  Kimmeridg&day,  which,  from  lateral  pressure,  has  been  pushed  forwaids 
beyond  the  besch  into  the  water,  and  fbroea  upwards  with  the  shingle  over  it,  so 
as  to  present  an  escarpment,  or  outer  fiuse,  towards  the  sea.    The  condition  of  the 
displaced  under-diff  is,  more  or  less,  the  aooompaniment  of  all  landslips  on  the 
coast,  and  was  remarkablv  exbibitea  in  the  great  landslip  near  Lyme  Rem  De- 
cember 25th,  1839.    On  ihat  occasion,  the  azgiUaoeous  stratum  of  underduff  was 
tilted  up  to  a  height  of  thirty  feet,  leaving  a  corresponding  depression  behind, 
which  soon  becune  filled  with  the  fresh  water  issuing  firom  the  main  land    At 
Portland,  a  small  pond  only  has  been  formed.    A  little  way  up  the  eliff,  a  singular 
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cb«Dfi<e  has  been  effected  in  the  ocndition  of  some  gaiden-plotB,  whidi  -w&e  pre- 
viouuy  inclined  towaidB  the  sea,  at  an  anffle  of  about  forty-five  degrees,  bat  now 
dip  in  the  opposite  direction :  the  plane  cl  this  portion  of  land  having  traveraed 
ninety  d^rees,  or  one-fourth  of  a  cirda  The  entire  ^und,  from  the  beadi 
upwards,  is  rent  with  innumerable  cracks^  from  a  few  mches  to  several  feet  in 
width,  and  in  lines  parallel  to  the  coast,  rising  in  a  series  of  steps  or  temces.  On 
readiing  the  summit,  other  effects  are  visible,  esfwdaUy  to  those  fiuniliar  with  the 
locality.  For  many  years  past  the  waste  material  of  the  neighbouring  ouairiea 
has  been  here  thrown  from  trucks  over  the  cliff,  and  had  formed  there  a  kind  of 
causeway,  extending  about  forty  feet ;  all  this  hss  sunk  bodilT  down  into  basin- 
shaped  cavities,  carrying  with  it  portions  of  the  main  diff  Either  frtnn  the  sodden 
witndrawal  of  this  enormous  mass,  or  the  undermining  bebw,  a  partial  sevenmoe 
of  a  lai^  part  of  the  solid  cliff  has  been  effected.  At  present,  toe  cradi  is  but  a 
few  inches  in  width,  and  the  opinion  among  the  more  experienced  qnanymen  ia, 
that  at  present  there  will  be  no  further  displacement  beyond  a  slight  senlemeni. 
Should  this  ever  be  detached,  the  cruh  would  be  tremendous^  and  be  attended 
with  danger  both  to  life  and  propertjr.    The  east  side  of  the-ialand  has  in  past 

Sars  been  the  scene  of  manv  extensive  landslips,  some  of  which  are  reoordea  in 
utchins'  *  Histoiy  of  Dorset^  On  the  2d  Februiuy.  1615,  the  pier  was  demolished, 
blocks  that  lay  forty  yards  off  in  the  sea  were  raised  above  the  water,  and  the  ways 
leading  from  the  pier  to  the  quarries  were  turned  upside  down.  The  earth  for  one 
hundred  yards  sank  into  the  sea.  It  was  conjectured  that  this,  too,  was  caused  by 
the  weight  of  rubbish  thrown  over  the  diff  upon  a  foundation  of  day.  After  an 
exceedingly  wet  season,  in  December,  1734,  another  landslip  oeourred,  whoi  one 
hundred  and  fifty  yards  of  the  north-east  end  of  the  island  sank  into  the  sea,  by 
which  a  pier  and  road  were  destroyed ;  the  damage  beinff  computed  at  £46,000. 
A  still  more  destructive  one  occurred  in  February,  1792,  wnen  the  extent  of  ground 
moved  was  a  mile  and  a  quarter  in  length,  and  six  htmdred  yards  in  width.  One 
effect  of  these  slips  on  the  east  side  of  the  island  has  been  to  bring  down  the  old 
burying-ground  from  the  level  of  tiie  land  above  to  within  a  few  feet  of  the  sea. 
The  insulated  condition  of  large  portions  of  diff  near  Pensylvania  Castle,  are  due 
to  the  same  cause.  The  whole  offers  a  good  illustration  of  the  wasting  process  of 
land-springs,  when  acting  on  formations  such  i  "-^e  Oolitic,  in  which  the  stony 
beds  are  interspersed  with  bands  of  clay  and  sand.** 
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The  Sarih  and  the  Word;  or.  Geology  for  Btble-StvdenU.  By  S.  R.  Pattiso5, 
F.G.Sb    London :  Longman  and  Co.    1858. 

The  Primeval  World :  a  Treatiee  o»  the  rdaiiona  of  Oeology  to  J%eoloffv.  Br  Rev. 
Paton  J.  Qloao.  Edinburgh :  T.  and  T.  Cburk.  London :  Hamilton,  Adama 
and  Oa    1859. 

Thbsb  are  two  charming  little  books  upon  subjects  to  whidi,  of  late  years,  the 
Christian  public  have  looked  with  great  interest,  and  upon  which  some  of  our  best 
geologists  and  theologians  have  spent  much  study  and  labour.  Every  effort  to 
Ering  about  a  reconciliation  of  the  oiblical  account  of  creation  with  the  truths  of 
geologr  is  to  be  praised  and  not  condemned ;  at  all  events,  a  thorough  and  con- 
stant discussion  of  all  the  points  of  coinddenoe  or  diffoenoe  must  be  productive  of 
beneficial  effects. 

Many,  indeed,  of  the  Protestant  dergymen  of  our  own  land  are  those  who  have 
not  feared  to  become  g;eologists,  nor  have  hesitated  to  believe  that  neither  the 
testimony  of  the  Bible  in  its  proper  or  moral  aspect  could  be  invalidated,  nor  the 
stabilitv  of  true  religion  shaken,  by  the  teachings  of  science. 

To  Mr.  Qloa^  is  particularly  due  the  praise  of  oaving  dared  to  view  everr  subject 
*4md  we  say  it  siiuserely,  whether  we  concur  in  all  his  views  or  not— in  a  ix^  and 
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tnithfol  manner^  and  withoat  apparently  the  remotest  deshe  to  gaiMe  any  topic 
to  his  own  purposes,  or  to  gander  to  any  piejudioea.  "  It  is."  he  says  in  his  com- 
mencing  words,  "  a  Christian  duty  to  meditate  upon  the  cnaracter  of  Qod,  not 
only  as  exhibited  in  grace  and  redemption,  but  also  as  displayed  in  creation.  God 
is  the  Author  of  nature  as  well  as  of  reveLs^on.  His  exist^ioe  is  dedared  and  his 
perfections  are  manifested  in  the  (me  as  well  as  in  the  other,  and  therefore  both 
daim  our  devout  attention  and  earnest  study." 

The  first  half  of  the  work  is  an  epitome  of  geological  dootrinee ;  the  following 
passage,  describing  the  order  of  oiganic  remains,  wSl  ezempUfies  that  intelligibi- 
uty  ci  ttuij^uage  and  admirable  brevity,  simplicity,  and  aocuiaqy  by  which  Mr. 
Qloae's  wntinff  is  characterized : — 

"And  now  let  us  endeavour^  if  possible,  to  realize  these  fiicts  whidi  we  have 
stated.  Let  us  travel  in  imagination  into  the  distant  past.  Let  us  fix  our  atten* 
tion  upon  a  small  portion  <»  the  earth.  It  is  the  ocean-bed.  Fish  of  pecuhar 
shape  are  swimming  about  it ;  some  with  fins  spread  like  wings,  and  others  with 
hu^  scales  like  a  coat  of  armour.  In  general  they  are  carnivorous,  and  prey  upon 
their  fellowa.  A^  roll  on.  These  fisn  have  ceased  to  exist ;  their  remains  have 
been  embedded  m  the  mud  or  sand  at  the  bottom  of  the  ocean ;  this  has  been 
consolidated  into  stone,  and  has  been  gradually  elevated  until  it  forms  part  of  the 
dry  land.  And  now  we  are  led,  as  it  were,  into  a  differ^t  world.  Qigantic  ferns 
or  reeds,  like  trees,  now  grow  upon  the  earth.  A  v^etation  has  sprung  up  tu 
ranker  and  more  luxuriant  than  that  which  we  read  of  in  tropi(»l  climes ;  but  not 
one  tree,  not  one  plant  is  the  same  as  any  which  now  exists.  Ages  again  roll  on. 
The  vegetation  has  disappeared :  the  trees  have  been  swqit  into  the  ocean,  or  the 
ground  on  which  they  grew  has  Seen  submersed  ;  tbe  dnr  land  has  again  become 
sea.  And  in  that  sea  we  behold  strange  shapes  and  mrms — huge  reptiles  and 
terrible  monsters  of  the  deep ;  there  is  one,  at  least  thirty  feet  long,  with  a  neck 
huaet  than  that  of  anv  swan,  a  head  of  a  lizard,  a  body  of  a  crocodile,  and  the 
paddles  of  a  whale :  there  is  another,  a  flying  monster,  a  reptile  covered  with 
scale^  with  wings  similar  to  those  of  a  bat,  rivailinf  in  its  shape  anv  of  the  fiibu- 
lous  oragons  of  antiquitv.  But  their  existence  also  lias  its  limits ;  tne  spedes  dies 
as  well  as  the  individual ;  the  age  of  reptiles  has  come  to  its  dose ;  and  after  ages 

ragjes  have  passed  away,  oner  another  series  of  elevations  and  submersions, 
tms  nortion  of  the  earth  has  been  sea  and  land  alteniately,  it  is  ultimately 
raised,  and  peopled  with  created  intellicenoe&  and  is  the  seat  of  the  mightiest 
empire  that  ever  existed  upon  earth,  ana  has  oeoome  the  abode  of  dvilisation  and 
rehgion :  for  this  portion  of  earth,  the  past  history  of  which  we  have  traced,  is 
a  part  of  the  island  of  Great  Britain. 

"  Eveiy  formation  has,  of  course,  been  formed  at  the  bottom  of  the  sea,  and  is. 
therefore,  a  decisive  proof  that  the  district  where  it  is  now  found  once  constituted 
the  ocean-bed.  It  is  also  a  proof  that  dry  land  and  sea  existed  oontemporaneoudy, 
for  the  materials  of  which  the  formation  is  composed  w&e  all  originallv  washed  off 
from  the  land ;  and  thus  in  past  geoloeical  eras,  whilst  the  stratified  rodu  were 
deposited,  there  never  was  a  time  wnen  all  was  land  or  when  all  was  water, 
looeed,  every  portion  of  the  dry  land  has.  in  all  probability,  been  frequently  at  the 
bottom  of  the  sea.  '  By  an  abundance  oi  various  complicated  evidence,'  says  Dr. 
Pye  Smith. '  it  is  proved  that  there  is  probably  no  spot  on  the  &oe  of  the  earth, 
both  the  dry  land  and  the  seas  as  wey  at  present  exist,  which  has  not  gone 
repeatedly  tnrough  the  conditions  of  being  alternately  the  noor  of  the  waters,  and 
an  earthy  surfiice  exposed  to  the  atmosphere  and  occupied  by  appropriate  tribes  of 
v^retable  and  animal  creatures.'  *' 

In  Chapter  lY.  the  consideration  of  the  Mosaic  davs  of  creation  is  taken  up, 
and  the  creation  of  the  world  is  put  by  the  author  at  that  beginning  whidi  may 
now  be  r^;arded  as  popularlj;  considered  to  have  been  divided  by  a  lengthened 
period  of  vast  ages  from  the  six  dajrs  of  the  Mosaic  account.  **  The  sacroS  Scrip- 
tures," writes  Mr.  Gloag,  *^  open  with  a  description  of  the  creation  and  anan^ 
ment  of  the  universe — ^a  description  which,  for  the  unity  of  simiilidty  of  diction 
with  sublimity  of  thought,  is  probably  unequalled  by  any  oompositicm.  The  first 
sentence  contains  a  comprehensive  statement  of  the  creation  of  the  universe.  It 
reveals  God  to  us  as  the  QnAtoi  of  heaven  and  earth,  the  Qieot  First  Cause,  the 
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Source  and  Oiigin  of  all  existence."  The  yarioos  thedriei  and  schemes  of  reoond- 
liation  of  various  writers  are  then  reviewed,  and  the  meanings  of  the  tenns 
cfYoitoM,  dayt,  earth,  in  the  senses  used  are  duly  weighed ;  hut  after  «  careful  com- 
parative analysis  of  the  interpretations  and  modes  of  reconciliation  as  yet  propose^ 
with  the  concurrent  geologiou  &cts,  the  author  concludes  that  we  must  ''regard 
all  attempts  at  the  duaooveiy  of  an  adequate  theory  of  reconciliation  for  the  present 
hopeless,^  and  especially  he  regards  as  a  barrier  to  an  immediate  settlement  of  a 
satis&ctory  solution,  the  admitted  ignorance  of  geologists  as  to  the  precise  state 
of  the  earth,  immediately  before  the  present  creation.  In  leaving  the  subject  thus 
open,  Mr.  Qloag  takes  good  ground  in  the  expressed  conviction  that  both  Uke 
geological  &cts,  when  fiuly  demonstrated,  and  the  scriptural  dedaratians,  when 
properly  interpreted,  are  founded  on  truth,  and  cannot  possibly  contradict  eadi 
other.  "  We  need  oe  under  no  apprehension,"  he  properly  says,  '*  that  true 
adenoe  shall  ever  be  opposed  to  revelation.  The  Word  of  God  is  not  contradicted, 
but  illustrated  by  his  worics.  This  has  ever  been  the  case  in  past  ages ;  and  this 
will  ever  be  the  case  in  aces  to  come.  Scripture  does  not  shrink  from  the  strictest 
scrutiny,  nor  is  it  at  all  daid  that  anv  discovery  of  science  shall  dther  weaken  its 
evidence  or  contxadict  its  statements.'^ 

The  author  then  naases  on  to  reflections  on  the  existence  of  death  befiore  sin, 
the  scientific  view  of  the  Deluge  and  the  scriptural  statements  in  reference  to  it, 
and  then  devotes  the  remaining  portion  of  his  eloquent  little  book  to  the  illnstrar 
tion  of  the  Divine  benevolence  as  displayed  in  the  pages  of  geological  histoiy. 

We  rejoice  in  the  production  of  such  mexpensive  works,  when  chancterised  by 
the  information  and  candour  so  especially  marked  in  this,  and  we  heartily  wish 
"  The  Primev^  World"  an  extended  circulation,  from  the  belief  that  its  pages 
will  nowhere  be  perused  without  pleasure,  and  by  no  one  without  advantage^ 

Mr.  Pattison's  is  a  still  smaller  book  than  the  one  we  have  just  reviewed, 
but  it  is  by  no  mesns  its  inferior  in  diction  or  matter,  and  is  characterised  by  a 
peculiar  poetical  vein  of  writing.  The  author  teUs  us  that  it  is  not  another 
attempt  to  construct  a  sdheme  m  reconciliation  which  shall  satisfy  all  partiea,  nor 
a  new  theory  of  interpretation  either  of  the  earth  or  the  Word  of  Qod ;  but  an 
endeavour  to  consider  botii  records  toother  with  equal  reverence  as  being  of  equal 
authority.  ''Undoubtedly,"  he  says  in  the  Prefifoe,  "the  minds  of  many  good 
men  are  uneasy  at  the  suspicion  of  a  conflict  between  the  testimonies,  just  as  on 
the  eve  of  an  important  trial  the  youn^;  advocate  is  distressed  by  the  prospect  of 
contrary  evidence  equally  credibla  But  in  both  cases  the  open  examination 
removes,  one  by  one,  all  the  apparent  discrepancies,  and  truth  comes  out  all  ^le 
more  illustrious  for  the  clouds  which  beset  its  course.^' 

Mr.  Pattison  opens  his  book  in  an  easy  flowing  style,  which  is  maintained 
throughout  "  From  some  eminence,  ascended  in  the  course  of  our  autanuud 
xamble,  we  see  the  green  earth  spread  out  before  us  as  a  map.  Its  aspect,  colour, 
composition,  and  arrangement^  surest  design ;  we  ask,  was  it  made  for  us  ? — ^by 
whom  ?—and  when  ?  Memory  bnngs  to  our  recollection  the  offerings  made  bj 
^motJier  earth'  to  our  material  well-bein£[,  and  we  readily  con^uoe^  that  the 
requirements  of  man  had  something  to  do  with  its  oiigin  and  plan.  The  shrewdest 
observers  and  most  profound  thinkers  in  all  ages,  who  have  investi^ted  the  con- 
dition of  the  earth,  have  arrived  at  the  univenal  conclusion  that  'the  hand  that 
made  it  is  (tivine.'  From  the  deepest  mines  and  loftiest  mountains,  from  primeval 
rocks  and  alluvial  plains,  from  liquid  ocean  and  ambient  air,  the  testimony  springs 
up, '  In  th9  beginmng  God  made  the  heavens  and  the  earth.' " 

From  the  cosmogony  of  the  subject  the  author  proceeds  to  a  brief  review  of  the 
succession  of  strata  forming  the  eurth's  crust,  with  the  remains  of  former  creations 
entombed  in  them,  and  the  value  of  t^oee  mineral  masses  to  the  neoessities  and 
uses  of  mankind.  The  arrangement  of  the  rock-masses  is  then  more  minutely 
dwelt  upon,  with  a  view  to  show  "  the  one  property  which  beloncs  to  all  the  varie- 
ties of  material,  namely^  utility  to  num.  As  dvilisation  advances,  one  and 
another  instance  of  this  is  discovered,  and  brought  into  practical  demand  in  the 
oommon  life  of  the  world's  populatioiL  We  dauy  avail  ourselves,  in  a  thousand 
ways,  of  tiie  vast  stores  m  mineral  matter  hud  up  and  prepared  for  this  end 
•nudst  the  dow  processes  of  anterior  tima" 
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Tlie  sabject  of  Palaeontology  is  then  taken  up,  and  regarded  in  the  light  of  the 
continuance  of  God's  creative  enei;^  and  providence ;  each  successive  life-stage 
being  subjected  to  analysis  and  special  notice  in  descending  series  from  the  most 
recent  mxh  the  remains  of  man  and  of  his  works  through  the  ages  of  great  beasts^ 
of  gigantic  reptiles,  of  profuse  vegetation,  of  trilobites,  to  that  of  primeval  worm- 
tracks  and  ram-dropa  Everywhere  in  these  rocks  '*  we  find  ^e  dearest  evidences 
of  adaptation  in  the  character  of  the  animal-remains  of  their  successive  beds.  One 
kind  or  life  flourishes  in  the  fine  shales,  the  consolidated  impalpable  mud  of  the 
early  seas ;  another  affects  the  coarser  sandstone,  loving  the  littoral  conditions 
suited  to  its  existence :  a  third  abounds  only  in  shell-sand ;  whilst  the  most 
numerous  occupy  the  calcareous  zones,  which  are  the  chief  sepulchres  of  the  remote 
jnat*'  The  firat  appearance  of  every  creature  in  the  geolo^oid  scale  is  not  in  a 
rudimentary  or  imperfect  condition,  and  so  sudden  has  sometunes  been  the  addition 
of  life  that  one  bfuid  of  the  Uppcor  Silurian  Formation — the  Niagara  limestone — 
prenents  us  with  160  new  species.  The  results  of  extensive  observations  in  various 
regions  show  that  marine  species  in  the  olden  geological  periods  had  a  wider  range 
than  those  now  living,  so  that  the  dimatal  or  physi^  conditions  of  the  ocean  over 
large  areas  must  have  been  more  uniform,  although  particular  localities  were 
chajacterised  by  the  predominance  of  particular  forms.  Thus  lifting  the  curtain  of 
the  past,  we  are  struck  by  the  endless  procession  of  animated  existence  appearing 
on  tne  stage,  moving  slowly  across  it,  and  visibly  ending,  not  by  wom-out  life,  but 
by  changed  conditions,  nor  *'  can  we  announce  that  there  have  been  absolute  life- 
breaks,  for  evidence  is  continually  coming  in,  showing  that  such  lines  do  not  exist, 
or  if  existing  in  one  district,  do  not  extend  to  others.^' 

''  The  study  of  Geology  puts  to  flight  for  ever  the  opinion  that  God  has  rarely, 
if  ever,  been  actively  empl<^ed  in  ereaUcn  since  the  issuing  of  His  fiat  for  its  com- 
mencement There  have  oeest  no  long  periods  of  inaction,  positively  no  repose 
whatever  (k  IMvine  power,  no  trace  of  qmescenoe,  no  proof  of  abandonment  mr  a 
moment" 

From  these  reflections  the  author^s  thoughts  turn  hopeftilly  to  futurity,  and  he 
eondudes  *'  if  He  has  thus  cared  for  the  material  universe  &om  aU  etermty,  so  He 
will  for  the  moral,  and  the  traces  of  continual  provision  for  the  one  may  be 
well  appealed  to  as  tokens  of  assurance  for  the  other.  It  is  not,  therefore, 
as  a  stranger  that  the  geologist  opens  the  Word  of  God." 

The  foiuth  chapter  Seals  with  the  history  of  our  globe.  In  it,  of  course^  the 
high  antiquity  of  our  planet  is  dwelt  upon,  and  a  pretty  illustration  of^this 
is  thus  pleasm^y  given :  **  Just  as  we  should  learn  mudi  of  the  histoiy  of 
England  by  tracing  tiie  fortunes  of  one  of  our  aristocratic  fiimilies  backward  to  the 
Korman  man-at-arms  who  came  over  with  the  Conqueror,  so  we  may  obtain  a  lively 
impression  of  the  sequences  in  the  geologic  past  by  tracing  the  fortunes  of  any 
Hsunily  whidi  has  survived  from  the  earliest  tunes  to  the  present,  in  the  palieonto- 
logical  roU."  And  so  Mr.  Pattison  selects  the  Lingula,  and  traces  the  fiunily- 
pedigree  back  from  the  tiny  molluscous  inhabitant  of  the  Polynesian  ooral-redb 
^'  beyond  the  time  whereof  the  memory  of  man  runneth  not  to  the  contraiy," 
beyond  "l^al  memorVjWhose  boundary  is  the  departure  of  brave  Cceup^le-Lion  to 


may  nave  attraciea  xne  a^ienxion  oi  vne  worm  s  givjr  i&uicra  in  vumi  uuruuuu ,  uud 
it  claims  a  still  higher  ancestry,  for  we  find  it  in  pre-historic  times."  Backward  in 
time  the  pedigree  is  traced-Hunong  the  crag  shells,  in  the  sands  of  the  cretaceous 
aea,  we  find  it  **  in  the  respon  of  the  oolites,  it  takes  its  place  with  the  oonJ  then 
growing  over  the  new-made  mve  of  the  gi^tic  sauiians,  beyond  still  with  the 
marine  fossils  of  the  mountam  limestone,— m  the  Devonian  and  Silurian  rocks," 
but  we  must  still  press  on,  "  for  the  little  Lingula  ascends  to  the  utmost  limit  of 
organic  life  ;"  and  thus,  by  the  aid  of  Geology,  "  we  carry  back  into  untold  agee 
the  evidences  for  God.  wnich  the  naturalist  so  triumphantly  sathers  from  the 
creation  around."  "  Palaeontology  and  mineralogy  both  tell  us  that  the  worid  has 
a  history  not  recorded,  because  not  professed  to  be  recorded  in  the  Scriptures ;  and 
that  the_mat  actor  in  this  history  was  unquestionably  God,  *  blessed  for  ever- 
morei'    Se  has  in  the  Bible  given  us  adequate  information  to  nuike  wise  unto 
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ftalTfttion,  but  has  left  for  the  present  tmtold  much  of  the  great  stoiy  of  his  Iotc" 
The  sequence  of  this  chapter  is  natuially  the  '*  exposition.^    "  In  the  beginning 
God  created  the  heaven  and  the  earth  **  is  the  stamnff-pqint  of  both  theologists 
and  geolc^ists — indeed,  of  all  mankind.  Ooncurring  in  tte  interpretation  of  a  great 
**  intarafin  which  all  pre-historic  geology  finds  its  phu^e,"  our  author  prooeeas  to 
the  second  Terse  of  the  Mosaic  narratiye.  **  And  the  earth  was  without  fonn  and 
Toid ;  and  darkness  was  upon  the  face  of  the  deep/'  and  oonsiderB  that  thb  "  was 
not  a  phenomenon  preceding  all  order  whatever,  but  a  marked  interruption  in  Uie 
sequence  of  physical  events/'    The  Spirit  of  God  moving  upon  the  fioe  of  tiie 
waten  he  regards  as  the  putting  forth  of  the  Divine  energy  for  ^e  oommencemeait 
of  the  present  state  of  thmgs,  which  differs  as  a  whole  so  much  from  any  ante- 
cedent oonditi<m,  tiiat  it  can  well  be  called  a  new  creation.  **  Light  was  now  made 
to  appear  ;>Eni  as  to  the  darkness  out  of  which  it  immediately  sprang,  taiAfirti 
with  reference  to  all  that  of  which  it  was  the  introductory  manuestation.''    **  On 
the  second  da^,  the  present  atmospheric  arrangements  were  restcxed  and  derdoped ; 
differences  of^dimaie  had  been  produced  long  before  ;  but  out  of  the  condition  of 
disorder  and  dark  miracle  of  verse  2,  now  again  were  evolved,  at  the  fiat  of  the 
Almighty,  the  play  of  the  great  system  of  exchange,  whereby  the  clouds  '*  drop 
down  fiitness."  On  the  thirdday,  "The  present  geography  of  the  eaith's  sni&ee  was 
made  apparent,  and  then  the  creation  and  grorai  of  ve^tation  in  soils  which  had 
been  prepared  m  previous  pre-historic  epochs.**  Day  four—''  The  unvdiling,  in  the 
now  nidd  atmonmere,  of  the  sun,  the  moon,  and  stars,  in  perpetual  coimexion 
of  forces  and  innuences  with  the  earth — ^not  the  original  establishment,  but  the 
first  manifestation  as  regards  the  earth's  present  surnoe."    In  the  fifth  verse,  it  is 
considered,  we  have  narrated  to  us  '*  the  creation,  as  a  whole,  of  the  present  assem- 
blage of  aquatic  animals  and  of  birds."    The  fifth  day  is  viewed  as  a  narration  of 
the  creation,  as  a  whole,  of  the  present  assemblage  of  aquatic  animals  and  of  birds, 
and  here  we  would  transcribe  one  remark  as  highly  pertinent    **  It  is  owing,*^ 
runs  the  passage  we  allude  to,  **  to  the  creation  of  everything.  '  after  its  kind,* 
both  in  this  and  in  the  previous  stages,  that  we  can  advance  witn  nn&ltering  foot- 
step into  the  domains  of  the  dead,  to  iMX)nounce  with  confidence  oonoeraing  the 
true  character  of  the  relics.*'    **  Among  the  most  antique  thin^  we  can  gaae  upon 
are  the  fiimiliar /orm«  of  the  creatures  around  us.    In  unvaiymg  simili&des  have 
they  been  preserved  and  transmitted  from  the  first*' 

The  passage  describing  the  transactions  oi  the  sixth  day,  *  informs  us  of  the 
creation,  as  a  whole,  of  the  living  species  of  reptiles  and  aniinal%  and  lastly  of  man 
himself.*' 

The  second  chapter  of  Generas  is  r^^arded  as ''  a  summary  of  the  work  of  creation 
as  relating  to  the  present  condition  of  the  earth,  with  special  refbrence  to  the 
amwintment  of  a  day  of  rest,  and  the  primeval  history  of  mankind,"  and  in  a  sden- 
tinc  point  of  view,  "  as  confirmatory  of  the  conclusion  derived  tmm  natural  histoiy, 
that  no  new  species  nor  any  new  substance  has  been  created  since  the  period  here 
indicated." 

After  Just  considerations  of  the  difficulties  besetting  the  reoonciliaticm  of  the 
two  accounts,  and  of  the  probably  partial  character  of  the  Deluge,  the  geology  of 
the  **  Scripture  Land^"  and  the  Diblipgraphy  of  the  subject  of  the  treatise,  con- 
clude this  mteresting  book. 

Some  points  in  both  books,  as  in  all  works  of  this  dass,  may  seem  strained 
to  meet  a  special  purpose,  and  others  to  have  an  unnatural  appearance,  still  both 
authors  have  made  good  selections  of  the  best  published  ideas  upon  these  important 
discussions,  and  have  added  iftany  sensible  remarks  of  their  own  ;  and  we  would 
end  our  review  by  re-echoing  tne  conduding  remarks  of  Mr.  FattisoiL  **  And 
should  it  be,  that  after  all  these  efibrts,  somewhat  of  obscurity  still  hangs  over 
the  subject,  we  will  believe  in  the  goodness  and  wisdom  of  God  notwittutanding, 
endeavouring  to  walk  humbly,  and  tiierefore  snrdy,  befne  Him." 
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lUuitratumi  of  the  Oeohgie  Semery  of  JPurbeeh. 

JUuwtraHons  of  tke  Oeologie  Scenery  of  Weymouth^  PorUand,  and  Pwrhtek, 
JUnttrated  Hittorieal  and  Picturetque  Ouide  to  Swanage  and  the  Isle  of  Purbech. 
^  P.  Bbaknok.    Sydenham,  Poole ;  London,  Longman  &  da 

Thb  humblesfc  effort  deserres  oommendation  and  support  when  it  is  made  in  a 
ri^ht  spirit.  We  confess  to  a  weakness  for  letter-head  views  and  those  cheap  litho- 
CTapbs  and  eo^vings,  which  provincial  booksellers  so  abundantly  display  aa  baits 
vx  the  small  sdver  superfluities  of  the  stranger's  purse. 

Common  in  execution  as  many  of  these  are.  tney  are  more  quickly  purchased 
than  sketches  could  be  made  even  by  expert  draughtsmen,  and  they  serve  years 
afterwards  to  remind  us  of  the  fiunous  or  cherished  spots,  which  we,  like  otiier 
pfLmms  on  the  road  of  Life,  have  chanced  to  visit 

The  above  set  of  &roMttre«  which  the  author  has  forwarded  to  us,  are  illustrated 
amply  with  engravings  of  the  letter-paper  class,  but  of  &r  better  exeaition 
than  the  average  of  such  productions.  The  "  Illustrations  of  the  Geologic  Scenery 
of  Weymouth,  Portland,  and  Purbeck,"  and  "  Illustrations  of  the  Geologic 
BoeneiY  of  Purheck,"  each  contain  eight  such  views  without  any  descriptive  letter- 
press ;  out  they  are  useful  memoranda  for  the  geologist  or  the  visitor  to  bring  away 
Bom  this  most  picturesque  portion  of  Dorsetshire.  In  the  latter  set  is  a  pretty 
view  of  the  Hagsgerstone.  or  Agglestone,  as  it  is  there  spelt,  a  natiual  mass  of 
rock,  with  no  Intimate  (uaim  to  the  fiedsely  given  title  of  a  Druidic&l  remain. 

Toe  iamous  liulworth  Cove,  Durlstone  Head,  and  St  Alban's  Head,  are 
among  the  number  of  these  well-selected  views,  which  thus  represent  the  scenic 
characters  and  physical  geoeraphy  of  the  Tertiaries,  the  Chalk,  Portland  Oolite, 
and  Kimmeridge  Clay,  besides  the  Wealden  and  Purbedc  beds. 

The  "Illustrated  Guide  to  Swanage"  contains  more  geological  and  other 
adentific  information  than  we  have  ever  seen  in  any  work  of  so  unpretending  a 
chaiacter.  The  geological  features  of  the  district  are  undoubtedly  worthy  of  such 
fiiU  notice,  and  uie  author  has  well  pointed  out  the  conciseness,  so  to  speak,  of 
the  display  within  this  limited  area  of  many  geological  groups  of  strata.  In  a 
subsequent  place  the  author  points  out  the  high  commercial  value  of  manv  of  the 
mineral  produots  of  the  locaJity  described,  the  vast  beds  of  fine  pottery-clay,  the 
fiie-day,  the  alum-  and  copperas-shales,  pyrites  and  iron-ore,  paving-^  building-, 
cement*,  limestones,  and  marble,  the  bituminous  shales. so  rich  m  gas  ana 
paiaffine. 

The  natural  divisions  of  the  region  are  next  given,  attention  being  specially 
drawn  to  the  two  great  hill-ranges  of  chalk  and  oolite,  stretching  nearly  due  west 
from  Swanage  Bay,  dividing  the  tract  into  two  upland  and  three  valley  districts ; 
the  chalk  range  forming  the  south-western  extremity  of  the  great  basin  of  Hamp- 
shire and  Sussex. 

Mr.  Beckle*8  excavations  and  researches,  his  discoveries  of  mammalian  remains, 
the  stone  and  marble  quarries,  from  sixty  to  seventy  in  numbcnr^  and  other  points 
of  geological  interest,  are  all  successively  noticed,  and  with  sufficient  accuracy  to 
ma&e  the  observations  of  value  to  the  student,  as  well  as  to  the  general  reader, 
or  to  the  mere  visitor. 

The  shelly-marble  of  this  district  is  well  knowii  from  its  extensive  use  in  eccle- 
siastical buildings  of  the  Middle  A^,  and  Mr.  Brannon*s  account  of  the  Purbeck 
strata,  and  the  rude  manner  in  which  the  quarrying  work  is  still  carried  on,  will 
not  only  be  of  interest  to  our  readers,  but  will  iSoivi  a  good  example  of  the  style 
of  this  very  unassuming  production : — 

"  The  true  Purbeck^  or  thin  beds  of  shelly  limestone,  alternating  with  days 
and  sands,  formerly  considered  as  Wealden,  now  as  upper  oolite,  Aimtsh  the  great 
staple  of  the  stone  exports  from  this  district  The}[  consist  of  an  immense 
number  of  beds  from  a  quarter  of  an  inch  to  four  feet  in  thickness,  mostly  very 
hard  and  dose  grained,  and  separated  from  each  other  chiefly  by  beds  or  day, 
varied  with  sandy  and  loamy,  gmvelly  or  marly  earth.  A  veiy  great  proportion 
of  the  stone  beds  are  useless,  either  on  aoooimt  of  their  ezoessive  hazdness,  their 
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friability,  or  aoftnen.  The  upper  beds  an  the  weU-known  and  beaatlM  Poibeck 
marble ;  breath  this,  the  thick  beds  of  the  haider  kinds  are  adi^vted  to  aea-waUs, 
forti6GationB.  and  other  solid  work,  where  minute  cutting  and  rubbine  aie  not 
reauired.  The  more  easily  worked,  or  '  freestone  beds,'  are  used  for  all  kinds  of 
architectural  dressings,  external  and  internal  stone-fittings,  sunk  and  rounded 
work,  such  as  sinks,  uou^^  Kninaiy  and  rick-leg  and  cuhstonea,  and  in  hid  all 
those  purposes  where  easv anadean  cutting  in  work^  ana  subsequent  duisbtlity. 
are  essentiaL  The  thin  oeds  are  employed  for  pavmg,  and  the  stone  when  wdl 
selected  is  the  best  in  the  kin^om ;  the  very  thm  layers  of  tough  limestone,  or 
the  tough  fissile  beds,  axe  spht  mto  suitable  tnicknesses  as  tilestones  for  nxtfing. 

^  AlTthe  useful  beds  are  broken  up  by  natural  partings  into  blocks  and  slahs  of 
various  sizes,  generally  irregular  rectangles,  vamng  in  size  from  ten  or  twelve 
feet'        •     --     '     ....        .     .  -      ^^       .    .     .        .      . 

ten 

of  remark,  that  amonjrat  tlie  useless  be((s,  iliose  called  *kimet*  by  the  workmen  aie 
the  most  frequent  Tne  name  is  exceedingly  appropriate,  as  both  in  the  original 
mass,  and  in  the  smaller  subdivisions,  they  have  tne  smooth  rubbed  i^pearanoe 
of  finished  hones,  or  whetstones,  as  sold  in  shops.  Th^  are  mostly  aigiUaoeoos 
or  cherty  limestones,  in  their  original  mass  appearing  perfectly  solid,  without 
any  indication  of  partings,  but  on  being  handled  continually  subdivide  into 
rhombic  pieces.  But  the  most  interesting  to  the  stranger  is  the  great '  Cinder  '-bed, 
a  blackish  or  brownish  rock,  with  two  or  three  subdivisicms,  consisting  ahnost 
wholly  of  a  small  oyster-shell,  the  Ottrea  dUtortOj  and  so  exceedingly  hard  and 
intractable  as  to  be  ahnost  useless,  and  onW  operated  on  by  blasting.  It  would, 
however,  be  very  serviceable  for  marine  works,  or  for  exposed  batteries. 

*'  The  principal  ^ups  of  beds  of  merchantable  stone  are  termed  «euw  by  the 
quairiers.  D^cribmg  tnem  in  descending  order,  we  meet  first  with  the  marbfe^  for 
ornamental  purposes ;  then  the  maride-^rag  for  walls ;  and  the  UEne-end^  or  lamimg 
veU  beds,  containing  good  stone  for  tomb^nes,  paving,  walling,  and  marine  worka. 
Below  this  is  ihefreuUme-vein.  a  group  containing  karb-,  step-,  and  tile-Btcne,  and 
in  its  lower  portion  the  admirably  working  and  durable  ymafcnM,  used  for  all  kinds 
of  cut  and  nollow  work  as  above  described.  Below  this,  immediately  above  the 
great  *  cinder^ -bed,  is  the  dotm^^rem  series,  worked  almost  whoUy  for  naving. 
Pirectly  under  the  cinder  is  the  feaiker^ein  series,  worked  for  steps,  wallsy  and 
marine  works,  then  below  this  tne  new-vein  beds  supply  still  larger  slabs  and 
blocks,  for  similar  purposes. 

"  There  is  a  freestone  called  Purbeek  bur,  exoeedii^ly  durable,  yet  very  firee  to 
work,  but  the  blocks  are  of  small  size.  It  was  used  for  all  the  masonry  of  Oorfo 
Castle,  and  the  wonderfiil  sharpness  of  the  work  there  at  thepresent  time,  almost 
without  sign  of  decay,  shows  the  value  of  the  material.  Tne  quarries  are  not 
regularly  worked,  ana  are  situated  near  Orchard,  in  Knowle  parish.  It  bdongs 
to  the  upper  Purt)eck  strata. 

*'  The  quarries  are  all  worked  underground,  and  entered  by  oblique  shafts,  from 
twenty  to  a  hundred  feet  deep ;  a  slope  for  dragging  up  tne  stone,  and  steps  at 
the  side  for  the  workmen,  with  a  rude  csuistan  w^ed  by  a  horse  at  the  top,  and 
sheds  a^joinin^,  in  which  to  cany  on  dressing  the  stone,  constitute  the  whole 
arrangements  m  these  primitive  works.  There  are  in  the  Isle  of  Purbeek  about 
one  hundred  of  these  quarries,  more  than  half  being  in  the  immediate  neigh- 
bourhood of  Swanage ;  it  is  difficult  however  to  give  the  exact  number,  beouiae 
there  are  constantly  some  being  abandoned,  or  new  ones  opened. 

"  Below  the  true  Purbecks  is  a  great  mass  of  clay-,  sana-,  and  marl-beds,  which 
however  thin  out  towards  the  aea^ifb,  so  that  there  the  Purbeek  limestones  rest 
at  once  on  the  crest  of  the  true  upper  oolite,  or  Porthmd  limestone,  and  it  is  to 
the  stone  obtained  from  this  latter  rormation  within  the  Purbeek  district,  that  the 
name  of  ^  Purbeek  ^-PwUand  is  given.  In  the  essential  Qualities  of  closeness, 
slight  absorption,  and  durability^  it  excels  the  true  '  Portlana,'  but  these  qualities, 
characterising  the  oolite  increasingly  in  an  easterly  direction,  are  also  aooompaniea 
by  increased  nardness,  so  that  the  fine  quarries  of  Tilly  Whim,  and  Howoombe, 
near  the  eastern  extremity  of  Purbeek,  nave  been  long  disused  for  dieosed  ana 
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lioUow  work  on  aooount  of  the  labour  involyed,  but  for  marine  oonstniction  in 
jaierrt  pa-due  the  whole  mass  of  Oolite  there  is  admirably  adapted.    The  other 
quarries  in  Purbeck  furnish  stone  less  hard  than  those  above  mentioned,  but  still 
superior  to  the  true  '  Porthmd'  in  their  essential  characters.    All  the  quarries  of 
*  Purbeck'-Portland  are  in  the  fiioe  of  the  sea  clifi&  the  first  portion  oeii^  cut 
down  perpendicularly  &om  the  crest,  which  when  efiected  at  once  by  blasting  is 
teimea  nddinpy  so  as  to  form  a  platform  level  with  the  base  of  the  merchantable 
stone,  which  in  most  of  them  is  afterwards  extracted  by  driving  gidleries  into  the 
rock,  forming  deep  caverns^  and  leaving  pillars  for  the  support  of  the  superincum- 
bent mass.    From  the  position  of  the  qiuinries  the  produce  can  only  be  shipped  in 
very  calm  weather,  so  tnat  the  greatest  part  of  the  year  they  are  iuiapproacnabl& 
**  The  beds,  in  descending  order,  are  the  '  einder,  the  *  redrkeadj  tnick  beds  of 
ah^y  rock,  the  't4nfi»p '-stone,  the  '  Uve-ded,'  the '  vhite^  and  '  tpangU-eap,*  good 
for  lime,  ^pond*  or  *  upper  freeitcneJ  a  good  material  for  buildmg  purposes,  the 
*  eap-ttoM^  in  three  beds,  '  /tafy,' '  miadle,*  and  '  houte  eotp,'  then  the '  under-piekimg 
capj  which  is  picked  or  blown  out  to  fiee  the  great  bed  of  working  stone,  known 
as  tne  '/rewtone'  or  *  under  freettone.*    Below  tiiis  is  a  thick  mass  of  rock,  con- 
taining large  nodules  of  chert  blending  by  concentric  rings  into  the  limestone. 
This  has  never  been  used,  but  would  be  admirable  for  the  pierre  perdue  works, 
above  referred  ta 

"  The  mode  of  shipping  the  stone  firom  Swanage  is  even  more  primitive  than 

that  employed  for  bnn^ng  it  to  the  surface.    T&re  is  no  pier  for  this  purpose. 

although  its  construction  would  be  a  source  of  great  profit  even  in  the  present 

state  of  the  trad&    The  stone,  being  carted  to  the  beach,  is  there  piled  on  the 

bankers,  as  the  storage  quays  are  called ;  when  wanted  it  is  handed  into  a  cart,.the 

cart  is  drawn  into  we  water,  and  the  stone  is  passed  into  a  barge,  and  thence 

again  is  delivered  to  the  vessel  lying  in  the  bay.    For  the  oolite,  or  *  Purbeck  '- 

^rtland,  it  is  necessary  to  get  it  from  the  quarry  in  the  short  mtervals  of  fiiie 

weather,  when  it  is  craned  into  the  vessel  and  conveyed  to  the  bankers,  where  it 

remains  until  it  is  required  for  use.    Bv  these  cumbrous  arrangements  a  valuable 

and  beautiful  piece  of  beach  is  renderea  a  useless  deformity  for  all  other  purposes 

and  by  this  accumulation  of  tedious  and  expensive  labour,  some  of  the  nnest  and 

most  durable  building  stones  are  prevented  from  being  so  fully  employed  as  they 

might  be,  and  a  ^reat  hindrance  is  created  to  the  execution  of  architectural  works, 

for  which  the  vaneties  of  Purbeck  and  <  Purbeck'-Portland  are  not  only  eminently 

fitted,  but  rcMGdly  superior  to  any  other  kinds  in  the  market*' 


QeoUtgieal  Map  of  Eiufland  amd  Walee.  By  A.  0.  Raxsat,  F.RS.  F.a.a 
Local  Director  of  the  Geological  Survey  of  Qreat  Britain.  London :  £.  Stanford, 
Charing  Cross. 

Whbv  we  saythis  is  unquestionably  the  best  geological  map  as  yet  published  of 
England  and  Wales,*  we  nave  said  all  that  even  Professor  Ramsay  could  desire  of 
a  cntic,  and  we  may  fairly  proceed  to  point  out  what  appear  to  be  defects.  This 
we  do  unactuated  oy  the  slightest  desire  to  find  fault,  but  simply  because  an 
authoritative  name  will  often  fend  an  unintentional  character  to  blemishes. 

First,  then,  in  more  places  than  are  indicated  on  this  map  the  occurrence  of 
alluvium  might  have  been  marked  :  as,  for  instance,  the  Pevensey  levels,  on  the 
north  side  of  the  mouth  of  the  Humber,  and  in  the  river  valleys  of  i^orfolk. 

The  patch  of  Tertiary  strata  at  Kewhaven  has  been  overlooked,  and  we  should 
have  certainly  wished  that  Professor  Ramsay  had  dropped  as  obsolete  the  term 
"  Plastic  Clay  f  for  having  partly  adopted  Mr.  Prestwich's  admirable  grouping  of 
the  British  Tertiary  strato.  he  should  also  have  adopted  Mr.  Prestwicn's  fiur 
prefenUble  deiH)inination  of  "  Woolwich-beds." 

•  We  in  not  oblivions  of  Mr.  Gnenoogfa'a  lonf  eelobnted  nup,  the  laiyer  dao  of  whkh  slTot, 
of  cottTM,  pemter  Utitnde  for  detoUi.  A  new  editton  of  thii,  wo  belieTO.  it  mbout  to  be  pubUshed. 
lu  gicAter  dinieiicioni  «nd  higher  pretentions  wIU  neoessarlly  make  it  m  more  expensive  work ; 
bot  although  it  should  eren  snrpass  Mr.  Stanlbrd's  pnblieation,  It  ran  nerer  be  regarded  In  the 
light  of  a  rival. 
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TIm  PariwdL  beda  we  left  oat  in  Section  No.  I,  on  one  eade  of  the  carve  «t  its 
rise  et  the  foot  of  the  Downs,  near  Watliugtoo.  Lundj  Isbuod.  too,  is  neaiij  ifi 
granite,  if  we  mistake  not,  and  is  therefore  wrongly  ooloured,  althougn  it  appess 
to  hftve  the  oorrect  indication-letter.  The  leferenoe  number  23  ia  left  out  on  tk 
ontlien  of  typical  Bagahot-aanda,  and  thia  ia  of  moment,  as  the  tint  ia  so  like  thL« 
of  the  Upper  Eocene  and  of  the  AUuviam  (24  and  26),  that  the  referanoe  numba 
there  ia  oi  great  yalua 

We  have  long  obaenred  Ajsroat  looaeneaa  of  diction  and  of  phnaeobgy  is 
nnmerona  geological  worka.  We  have  noticed  it  with  regret,  in  nioce  tiban  on 
wiittt,  even  amongst  the  really  talented  staff  at  the  Jeimyn  Street  MoieDm. 
The  yielding  to  sucn  looaeneaa  of  language^  and,  still  wraae,  the  actoal  adopckji 
of  a  partiauar  geok)gical  slang,  has  cre^  into  vogue  &r  too  eenerally  amongst 
geologista,  for  the  reviewer  to  paaa  either  without  comment  in  nis  remarks  iip(^ 
any  really  ffood  or  popular  wotk.  The  stnmgest  censure  of  Mr.  Toulmin  Smith's 
oondemnaticm  of  geologic  iaigon  may  be  tu  more  justly  applied  to  such  imstanffs 
of  ouneleasness  than  to  tne  generaUy  useful  although  sometimes  barbarons  com- 
bination of  Greek  and  Litin  words,  or  to  a  lew  ftoetious  corruptions  of  penaisl 
names  as  generic  w  specific  designations. 

It  is,  however^  only  to  a  very  modified  form  of  such  looseness  of  expression,  c? 
rather  perhaps  it  is  to  merely  an  official  disregard  of  the  true  meaning  of  wtmls, 
that  we  allude  in  the  present  case.  It  is  to  the  use  of  the  word  '^lime"  lur 
limestone,  in  diagram  Na  d.  Again,  in  Lower  Lias  day  and  *'  lime,"  in  section 
Na  2 ;  Wenlock  ^*  lime,**  in  Va  6^  fta  Now,  limestone  is  not  lin^  and  lime 
does  not  exist  in  nature  as  such,  but  onl^  in  combination  with  some  oiher 
substaiMe,  such  as  carbonic  acid  gas,  when  it  is  a  carbonate  of  lime  or  a  limestone ; 
or  with  sulphuric  acid,  when  it  is  sulphate  of  lime  or  gypsum.  In  no  case  what- 
ever on  this  map  ought  there  to  be  written  "  lime.'* 

We  have  a  high  respect  for  Professor  Ramsay,  and  we  have  the  pleasoie,  more- 
over, of  ei\jojring  his  friendship ;  our  stronger  remarks,  therefore,  are  not  intended 
to  apply  to  him  individually,  out  to  attack  the  outgrowth  of  a  vile  system,  which 
has  already  disfigured  some  of  our  best  geological  books  and  woi^  and  the 
tendency  of  which  is  to  reduce  to  worse  than  newsp^ier  style  that  which  oog^t  to 
be  of  strictly  classical  composition. 

r  Some  contracted  expressions  occurring  in  the  flowing  passages  of  a  deacriptioa 
are  oft^  susceptible  of  a  ridiculous  interpretation.  In  reading,  some  time  satce. 
a  book  by  another  author,  we  came  upon  the  following  passi^ : — *'  I  ivcU 
remember,  many  years  agOj  being  Mtruek,  when  attempting  to  wilk  under  the 
cUflb  from  Scarborough  to  Filey  Bay,  wiih  the  enanMua  UietM  or  square  pilasten  of 
diff,  that,  having  been  undermined  by  the  action  of  the  breakers  at  nigh-water, 
had  fallen  fiMTwaras,"  d^  We  could  not,  at  first,  help  empathising  with  Ihe 
mifortunato  author,  and  had  half  ejaculated  an  expressicHi  of  hope  tha^e  had  not 
been  seriously  hurt  in  his  dan^rous  iouiney,  when  we  perceived  from  the  oontext 
that  he  had  not  really  been  injured  or  even  hit,  but  that  he  had  been  m^idy 
mentally  struck  with  the  appearance  of  those  singular  masses  referred  ta 

To  return  again  to  Professor  Ramsay's  excellent  Map.  for  we  would  not 
wiUinglv  condude  our  notice  of  it  with  any  other  expression  than  that  of  the  w^ 
meritea  j)raise  it  deserves^  we  would  add,  that  we  have  observed  the  more  correct 
delineations  of  the  geological  features  of  particular  districts,  beyond  even  what  has 
been  accomplished  m  the  Qoveroment  Survey  sheets  themselves,  issued,  it  is  Iroe, 
some  time  smce.  We  can,  however,  but  be  grated  for  the  communication  <^  the 
new  information  which  Professor  Ramsay's  peFsonal  knowledge  of  the  labours  of 
the  offidal  staff  subsequent  to  the  publication  of  those  documents  has  enabled 
him  to  give  us ;  and  while  cautioning  the  inexperienced  that  tiie  admirafaie 
sections  attached  to  the  present  Map  are  constructed  chiefly  fix)m  the  measure- 
ment of  the  angles  of  the  dip  of  the  strata  at  their  outcrops,  and  that  consequently 
they  are  often  mghly  hypothetical,  as  &r  as  the  underground  continuation  of  the 
beds  is  concerned,  we  would  praise  ika&  succossfiil  effort  to  teadi,  by  means  of  the 
eye,  some  highly  important  passages  in  the  geologiod  history  of  our  island. 
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ON  THE  STRUCTURES  PRODUCED  BY  THE  CURRENTS 
PRESENT  DURING  TfiE  DEPOSITION  OF  STRATIFIED 
ROCKS. 

By  H.  C.  SoBBT,  Esq.,  F.RS.,  F.G.S.,  rto. 

It  is  now  seyeral  years  since  I  first  became  convinced  that  a  diligent 
study  of  the  yarious  structures  produced  by  the  action  of  the  currents 
present  during  the  formation  of  stratified  rocks  wotdd  lead  to  the 
knowledge  of  many  very  valuable  and  remarkable  focts  in  connexion 
^ith  physical  geology  and  ancient  physical  geography.     Since  then  I 
have  never  willingly  lost  any  opportunity  of  determining  the  direction 
and  oharBcter  of  the  currents  present  during  the  deposition  of  rocks 
of  every  age,  and  of  accumulating  information  on  every  kind  of  sub- 
ject that  could  throw  light  upon  the  inquiry.     I  must  now  have,  in 
tny  note-books,  not  less  than  twenty  thousand  recorded  observations, 
many  of  which  I  have  not  been  able  to  make  use  of  hitherto,  for  want 
of  sufficient  points  of  comparison ;  and,  although  I  am  most  willing 
to  admit  that  the  subject  is  quite  in  its  in&ncy,  and  that  I  am  a 
mere  student  of  nature,  ready  to  modify  my  own  opinions  or  to  adopt 
others  which  would  explain  the  facts  in  a  more  satisfsustory  manner, 
yet  some  of  the  facts  are  so  definite  and  distinct,  and  I  have  verified 
them  in  so  many  localities,  over  sufficiently  extensive  districts,  as  to 
warrant  the  formation  of  definite  conclusions.     We  all  protest  against 
theories  without  facts ;  but  to  accumulate  a  great  number  of  facts 
^thout  attempting  such  explanations  as  would  unite  them  into  a 
complete  and  coxudstent  whole  would  be  not  less  unphilosophical. 
vou  n.  L 
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In  Tarious  papers  in  the  "  Edinburgh  New  Philosophical  Jounal'' 
(new  series,  vol.  iiL  p.  112 ;  iv.  p.  317 ;  v.  p.  275 ;  and  vii.  p.  226) 
I  have  explained  many  of  my  deductions,  and  I  have  shown  th^t 
many  peculiarities  of  physical  geography  at  former  epochs  may  be 
learned  from  a  knowledge  of  the  directions  of  the  currents  in  varioixs 
localities.  In  those  papers  I  entered  into  some  portions  of  the  aib- 
ject  at  greater  length  than  would  be  proper  on  the  present  oocasioii, 
when  I  shall  attempt  to  give  a  general  popular  outline  of  the  whole, 
referring  the  reader  to  those  papers  for  more  special  informatioiL 
I  have  often  felt  surprised  that  scarcely  anyone  has  entered  into  this 
field  of  inquiry,  in  which  the  facts  are  so  marked  and  distinct  If 
the  current  structures  had  been  on  a  small  scale  requiring  the  aid  of 
a  microscope,  there  would  have  been  go6d  reason  for  this ;  but  such 
is  not  the  case ;  although  I  find  that,  from  some  extraordinary  mis- 
understanding, many  persons  have  imagined  that  it  is  so.  Unassist^ 
eyes  and  a  compass  are  all  that  are  requisite  in  determining  the 
greater  number  of  the  facts,  and  I  have  never  before  said  that  the 
microscope  is  not  required  ,beGau8e  I  never  thought  anyone  would 
imagine  that  it  was.  Moreover,  many  of  the  structures  have  been 
known  long  enough,  for  they  are  of  such  a  character  that  no  one  could 
overlook  them,  although  sufficient  attention  may  not  have  been  paid 
to  their  teachings;  and  the  study  of  their  relation  to  one  another 
and  to  other  facts  in  an  accurate  and  business-like  manner  may  have 
been  neglected. 

If  advantage  be  taken  of  an  artificial  water-course,  or  of  natural 
streams  of  water,  to  examine  the  effect  of  the  current  in  .the  deposition 
of  sand,  it'is  easy  to  see  that,  according  to  the  circumstances  of  the 
case,  three  very  different  kinds  of  structure  are  formed,  frt>m  which 
the  direction  of  the  currents  could  easily  be  ascertained.  If  the 
bottom  be  tolerably  level,  and  the  velocity  of  the  current  just  suffi- 
cient to  drift  forward  particles  of  sand,  a  kind  of  grained  or  striped 
surfieuse  is  almost  always  produced.  The  variable  motion  of  the  water 
along  a  particular  line  marks  that  line  on  the  sur&ce  of  the  sand,  in 
elongated  patches  of  various  colour  and  character,  so  distinctly  that, 
even  when  the  current  has  ceased,  or  the  water  has  been  dried  up, 
we  can  clearly  perceive  the  direction  in  which  the  current  moved 
If  some  of  the  sand  thus  drifted  forward  accumulate  at  the  bottom, 
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of  course  an  horizontallj  stratified  mass  would  restdt,  each  layer  of 
^whicsh  would  have  a  grained  and  striped  surface.     Sandstones  of  this 
cbaracter^  which  may  be  distinguished  by  the  term  ''grained  or 
striped  horizontal  stratification,**  are  very  common  in  the  lower  coal- 
strata  ;  and  they  are  so  distinctly  grained  and  striped  that  there  is 
no  difficulty  whatever  in  determining  with  certainty  the  line  in  which 
the  ancient  current  moved^  while  the  side  from  which  the  current 
came  can  usually  \)e  learned  from  other  structures. 

If  in  a  modem  water-course  the  depth  of  the  water  increase  to 
such  an  extent  that  the  velocity  of  the  current  is  diminished  so  much 
that  it  becomes  too  slow  to  wash  the  sand  forward,  the  sand  is  then 
transported  only  to  a  certain  point,  where  it  falls  down  and  accu- 
mulates on  a  slope.  This  will  be  best  imderstood  from  the  following 
diagram  (fig.  1)— - 

Fig.  1. 


representing,  by  a  vertical  section  in  the  line  of  the  current,  what 

takes  place  at  the  bottom  of  the  water.     This  kind  of  structure 

can  only  be  formed  where  there  are  partictdar  relations  between  the 

depth  of  the  water  and  the  velocity  of  the  current.     The  velocity 

above  the  part  a  b  must  be  sufficient  to  drift  forward  the  sand  when 

the  sand  is  in  motion,  or  else  there  would  be  no  increase  in  the 

dimensions  of  the  bed  for  lack  of  material  carried  forward  and  thrown 

down  at  &  c ;  but  the  velocity  must  not  be  so  great  as  to  wash  up  the 

sand  from  a  state  of  rest  along  the  surface  a  6,  else  the  bed  would  not 

remain  permanent     As  might  be  expected,  there  cannot  be  a  great 

difference  in  the  velocity  of  the  currents  producing  these  different 

effects ;  but  still  it  is  easy  to  convince  one's-self  by  experiment  that 

there  is  a  decided  difference.     In  one  case  the  velocity  need  be  only 

sufficient  to  cause  the  resistance  offered  by  grains  of  sand  to  the 

motion  of  the  water  to  be  rather  more  than  equal  to  the  mere  friction 

of  the  transported  sand  on  that  lying  unmoved  at  the  bottom; 

whereas,  in  the  other  case,  it  must  be  enough  to  likewise  overcome 

the  inertia  of  the  grains  of  sand.    Above  the  part  c  €,  the  velocity 

L  2 
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must  be  bo  muoh  leas  than  above  a  h  that  the  sand  can  be  left  at  6  c 
and  not  drifted  forvard  beyond  c.     When  such  is  the  relative  velocity 
of  the  current  before  and  after  arriving  at  6,  the  particles  of  sand  are 
drifted  along  the  bottom  from  a  to  6,  and  thrown  down  on  the  slope 
6  c  at  an  angle  of  from  30^  to  40%  varying  according  to^  the  chaKacter 
of  the  material     We  may  oft^n  see  beds  of  this  kind  in  the  process 
of  being  formed  in  rivers  and  water-courses,  and  can  clearly  perceive 
that  the  current  must  come  from  the  opposite  quarter  to  that  towank 
which  the  beds  parallel  to  6  c  dip.     When  the  water  is  all  dried  up, 
and  especially  in  frosty  weather,  when  the  otherwise  loose  sand  ia  con- 
solidated with  ice,  it  is  easy,  by  cutting  into  small  beds  of  this  kind 
of  structure,  to  see  the  smaller  bands  of  vaiying  colour  and  cfaaneter 
parallel  to  6  c,  represented  by  the  lines  in  fig.  1,  and  to  perceive  that 
it  is  identical  with  much  of  the  so-called  "false-bedding.**     Since, 
however,  some  fisdse-bedding  has  been  produced  in  a  very  different 
manner,  it  is  desirable  to  distinguish  that  just  described  by  a  special 
name,  and  I  have  therefore  employed  the  term  '' drift-bedding,**  in 
allusion  to  its  being  formed  by  the  drifting  forward  of  the  material, 
and  to  its  being  so  pre-eminently  characteristio  of  deposits  drifted 
into  their  present  resting-places,  and  not  in  anywise  deposited  from 
above,  as  in  the  case  of  other  kinds  of  stratification.     False  stratifi- 
cation may  also  have  been  produced  under  a  variety  of  circuinstanoes, 
differing  from  those  just  described ;  but  in  many  cases,  as  when,  for 
instance,  a  single  bed,  as  in  fig.  1,  extends  with  uniform  thickness  and 
character  for  several  hundred  yards,  aU  other  explanations  are  out  of 
question. 

Strictly  speaking,  perfectly  developed  drift-bedding  and  simple 
horizontal  stratification  are  two  extreme  structures  which  gradually 
pass  into  each  other.  In  drift-bedding  the  material  is  drifted  fonrard 
along  the  bottom  a  b,  and  thrown  down  on  6  c,  whilst  none  is 
deposited  on  a  h  or  e  e.  On  the  contrary,  where  simple  horizontal 
stratification  is  formed,  none  is  washed  forward  along  the  bottom,  but 
aU  is  deposited  from  above,  more  or  less  uniformly,  from  atoe.  The 
connecting  link  between  these  is  the  "  grained  and  striped  stratifica- 
tion." In  passing  into  this,  the  angle  bed  becomes  gradually  less, 
the  velocity  of  the  current  above  a  b  and  c  e  becomes  more  and  more 
nearly  equal,  the  sand  is  drifted  over  the  fiice  of  the  inclined  plane  6  e. 
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causing  it  to  be  grained  and  striped,  and  some  is  even  carried  forward 
and  deposited  beyond  c ;  and  when  the  angle  bed  becomes  very 
smaU^  or  of  no  appreciable  magnitude,  the  whole  passes  into  the 
horizontal  grained  and  striped  stratification.  This,  again,  by  the 
increase  in  the  amount  of  the  material  actually  deposited  from  above, 
and  the  decrease  of  that  drifted  forward,  passes  into  simple  horizontal 
sti'atification,  with  little  or  nothing  to  indicate  the  direction  of  the  very 
feeble  current  The  production  of  the  grained  and  striped,  instead  of 
the  simple  horizontal  stratification,  therefore,  depends  upon  the  actual 
velooity  of  the  current ;  whilst  the  formation  of  drift-bedding  depends 
upon  the  relative  velocity  above  a  b  and  c  e,  which  must  usually  be  in 
inverse  proportion,  to  the  relative  depth.  The  thickness  and  other 
characters  of  the  bed  must  therefore  be  so  intimately  related  to  the 
actual  depth  of  the  water,  that,  when  all  the  requisite  data  have  been 
determined,  this  actual  depth  could  be  calculated  from  the  thickness 
and  peculiar  characters  of  the  bed  a  d. 

I  have  already  made  a  number  of  experiments  from  which  a  first 
approximation  to  this  very  interesting  problem  can  be  deduced  ;  but, 
before  everything  can  be  determined  in  a  perfectly  satisfactory 
manner,  it  will  be  necessary  to  take  into  consideration  many  things 
requiring  much  further  investigation.  Even  in  the  present  state  of 
the  inquiry,  however,  we  may  draw  several  important  condusions. 
The  existence  of  perfectly  similar  beds,  separated  by  a  considerable 
thickness  of  rock,  clearly  shows  that,  whatever  the  actual  depth  of 
water  might  have  been,  it  must  have  been  the  same  at  both  periods, 
which,  of  course,  necessitates  the  notion  of  a  considerable  amount  of 
subsidence  having  taken  place  ;  whilst,  in  other  cases,  the  upper  beds 
indicate  a  less  depth  than  the  lower,  as  if  owing  to  a  decrease  in  the 
depth  of  water,  caused  by  the  accumulation  of  the  deposits. 

We  all  know  very  well  that  when  wind  blows  over  the  sur&ce  of 
water  it  gives  rise  to  ripples  and  small  waves,  which  trend  perpendi- 
cular to  the  direction  of  the  wind,  and  move  forward  in  the  line  of  its 
motion.  We  could  thus  readily  determine  the  direction  of  the  wind 
from  the  direction  of  the  waves  and  ripples  on  the  surface  of  the  water. 
In  a  somewhat  similar  manner,  when  a  current  of  water  moves  over 
sand  and  water,  small  wave-like  undulations  are  generated  on  the 
Bur&ce  of  the  semi-fluid  mixture  of  sand  and  water,  of  which  the 
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bottom  oonssta.  The  oKtme  of  the  material  of  wiiiidi 
are  formed  ia  aucb,  that,  when  the  etursnt  ooaoop,  their  forma  cvmain, 
and  thoa  permanently  record  the  direction  of  the  corrent,  whioh,  of 
coorae,  muat  haye  flowed  in  a  line  perpendicular  to  their  trend. 
Theae  wave-like  forms  are  the  well-known  "  ripple-marksy"  aboat  the 
origin  and  nature  of  which  there  has  often  been  much  misunderatand- 
ing.  They  haye  too  frequently  been  looked  upon  aa  having  been 
invariably  formed  by  the  action  of  the  waves  of  the  surfikce  of  the 
water  stranding  on  a  sandy  beach.  They  are,  however,  by  no  means 
neoeraarily  connected  with  the  waves  of  the  upper  sur&oe,  bat  are 
merely  the  effect  of  the  movement  of  the  current  over  the  aand.  and 
are  the  impressions  of  disturbances  of  a  wave-like  form  affecting  the 
bottom  of  the  current,  and  generated  by  the  resistance  experienoed  by 
it  in  moving  over  the  sand,  under  certain  conditions  of  depth  and 
velocity.  Stranding  wavea  produce  "  ripple^marks  "  on  a  sandy  beach, 
because  they  give  rise  to  a  current ;  and*  it  is  this  current  which 
produces  the  ripple-marks.  Other  facts  must  be  taken  into  account, 
if  we  wiah  to  decide  whether  any  particular  rij^le-marks  were  formed 
by  wave-currents,  or  by  currents  due  to  any  other  causa 

If  we  have  merely  the  surfaces  of  the  ripple-marks  to  guide  us,  we 
cannot  always  determine  from  which  side  the  current  came ;  but  very 
commonly  their  wave-forms  move  forward  and  progress  in  the  same 
direction  as  the  current  of  water  which  generates  them.  This  is 
owing  to  the  sandy  material  drifted  forward  by  the  current  being 
carried  up  the  side  of  the  ripple  turned  towards  the  direction  from 
which  the  current  comes,  and  then  thrown  down  on  the  opposite  aide 
more  protected  from  the  action  of  the  current  This  will  be  more 
dearly  understood  by  means  of  the  diagrammatic  section,  fig.  2,  which 

Fig.  1. 
/  t  d  c  h  • 


is  intended  to  show  the  connexion  and  gradual  passage  from  a  level 
surface  at  a,  to  low  and  round-topped  ripples  at  6,  which  at  c  and  d 
become  crested  and  sharp-topped.  Except  in  rare  caaes  such  a  ripple 
as  d  could  not  hold  together ;  the  upper  portion  would  be  washed  off, 
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88  fiur  as  the  dotted  line,  by  the  current  (auppoeed  to  be  mbving  in 
the  direction  indicated  by  the  arrow),  and  the  material  thrown  down 
on  the  protected  side,  in  a  small  bed,  as  at  e.  Sand  is  usually  also 
washed  up  by  the  current  from  the  exposed  side  of  the  ripple,  and 
thrown  down  on  the  protected  side ;  so  that  ripples  like  /  gradually 
progress.  In  this  case  it  is  veiy  easy  to  ascertain  the  direction 
from  which  the  current  came ;  for,  of  course,  it  must  hare  flowed  in  a 
line  perpendicular  to  the  trend  of  the  ripplea,  and  frt>m  the  opposite 
side  to  that  towards  which  the  small  beds  of  the  ripple  dip,  as  shown 
by  the  arrow  in  fig.  2. 

If  no  actual  deposition  be  taking  place,  and  there  be  merely  a 
drifting  forward  of  sand  along  the  bottom,  when  the  ripples  progress 
there  is  necessarily  as  much  washed  up  from  one  side  of  eadi  ripple  as 
is  thrown  down  on  the  other ;  and,  therefore,  nothing  but  an  advanc- 
ing series  of  laminated  ripples  is  formed.  I^  however,  more  sand  be 
deposited  than  is  washed  up,  so  that  there  is  an  actual  accumulation 
of  material,  the  lower  part  of  the  advancing  ripples  is  necessarily  left 
behind.  Fig.  3  will  make  mj  meaning  apparent,  and  represent  in 
section  that  which  occurs  when  deposition  takes  place  at  a  uniform 

Fig.  9. 


r 


rate.  For  all  structures  that  are  the  effect  of  the  action  of  ripples 
on  drifted  material,  I  have  employed  the  term  ''ripple-drift.'*  This 
necessarily  includes  some  cases  of  the  well-known  ripple-marks,  which 
term  I  would,  however,  restrict  to  those  instances  where  the  upper 
Borfaoes  of  the  ripples  are  more  or  less  perfectly  preserved.  When 
this  is  not  the  case,  the  resulting  structure  might  easily  be  con- 
founded with  <'  drift-bedding,"  and  no  doubt  often  has  been  classed 
with  it  as  "  false-bedding,"  being  much  more  like  it  than  hke  rij^le- 
'^I'^arks.  It  will  much  fiicilitate  my  explanations  if  we  also  adopt  the 
following  descriptive  terms,  and  call  the  whole  thickness,  a  c,  a  ''bed" 
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of  ripple-drift.  The  layers  panJlel  to  a  6  may  be  called  the  "ripple- 
drift-bandB  ;*'  whilst  the  smaller  layers  of  which  these  are  composed 
may  be  distinguished  by  the  term  "  stratula."  The  thickness  cl  tke 
beds,  the  length  of  the  bands,  and  the  number  of  the  stratula,  may  be 
indefinite,  whilst  their  other  peculiarities  are  definitely  related  to  the 
circumstances  under  which  each  bed  was  formed. 

The  '*  ripple-drift-bands  "  are  the  lower  portions  of  the  laminated 
ripples  of  the  upper  surface,  which  were  not  washed  up,  but  coTcred 
over  by  the  next-following  ripples  advancing  over  them.  They  are, 
therefore,  made  up  of  oblique  bedded  stratula,  and  in  this  re^wct 
resemble  a  single  bed  of  drift-bedding ;  but,  from  the  nature  of  the 
case,  they  are  inclined  to  the  true  plane  of  horizontal  stratification  at 
the  angle  ab  c ;  whereas  a  single  bed  of  drift-bedding  is  paraDel  to  it 
They  also  usually  differ  much  in  size.  I  have  seen  beds  of  drift- 
bedding  twenty-five  feet  in  thickness,  and  beds  several  feet  thick  are 
very  common,  whereas  the  thickness  of  an  inch  or  two  is  consideFabie 
for  the  "  ripple-drift-bands."  Still,  in  some  cases,  the  size  is  quite 
similar,  and  then  it  requires  care  to  distinguish  a  band  of  "rip^i^ 
drift  "  from  a  bed  of  **  drift-bedding,"  notwithstanding  that  they  differ 
so  essentially  in  their  origin  and  relationships. 

If  anyone  will  reflect  on  the  manner  in  which  the  "ripple-drifts 

bands'*  are  formed,  he  will  perceive  at  once  that  their   thickness 

indicates  the  excess  of  material  deposited  on  the  sheltered  side  of  the 

ripples  over  that  washed  up  again  firom  the  exposed  side,  during  tbe 

time  required  for  each  ripple  to  advance  a  distance  equal  to  its  own 

length,  which  time  we  may  convenieutly  call  its  "  period,"     Tb® 

thickness  of  the  bands,  therefore,  shows  how  much  material  was  pe^' 

manently  accumulated  during  the  period  of  the  ripples,  which  mast 

be  a  portion  of  time  so  definitely  connected  with  the  structure  ana 

character  of  the  ripples  that  I  feel  persuaded  we  shall  ultimately  be 

able  to  deduce  from  them  the  actual  period  for  any  given  instance^ 

and  thus,  knowing  how  much  was  permanently  deposited  in  a  ff^^^ 

time,   we  should  know  the  rate  at  which  deposition  took  place. 

Hitherto  I  have  made  so  few  trustworthy  experiments  on  this  point, 

that  I  do  not  profess  to  be  in  a  position  to  solve  this  problem  witii 

approximate  accuracy,  but  even  now  we  can  form  a  good  opinion 

respecting  the  relative  rate  of  deposition,  and  can  perceive  that  tbiB 
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relative  rate  must  have  yaried  much.  In  some  oases,  no  permanent 
accumulation  can  have  taken  place ;  for  simple  ripple-waves  advanced 
leaving  no  bands  behind  them ;  whereas,  in  other  cases,  deposition 
must  have  gone  on  at  a  very  considerable  rate,  for  the  greater  part  of 
their  material  must  have  been  left  behind  in  the  form  of  thick  bands. 
Sometimes  the  rate  of  deposition  must  have  been  very  uniform,  as 
indicated  by  the  uniform  thickness  of  each  band ;  whilst  still  more 
commonly  the  rate  must  have  been  very  variable,  for  the  thickness  of 
each  band  varies  very  much  in  different  parts. 

The  actual  velocity  of  the  current  is  of  course  very  distinctly 
indicated  by  the  character  of  the  materials  of  which  either  drift- 
bedded  or  ripple-drifted  layers  are  composed  ;  but  it  is  probably  also 
related  to  other  peculiarities  in  their  structure.  There  are  several 
curious  &cts  still  unexplained ;  but  I  am  much  inclined  to  believe 
that  the  velocity  of  the  current  has  a  considerable  share  in  deter- 
mining the  length  of  the  ripplea  I  have  seen  cases  where  the 
separate  ripples  were  not  an  inch  apart,  and  others  upwards  of  a  yard 
from  each  other;  and  there  must  have  been  some  definite  cause, 
more  or  less  intimately  connected  with  the  depth  and  velocity  of  the 
current,  for  this  difference. 

Such,  then,  is  a  general  account  of  the  conclusions  to  which  I  have 
been  led  by  the  study  of  the  structures  produced  by  the  action  of 
currents.  These  various  structures  are  so  common  that  they  cannot 
have  escaped  the  attention  of  anyone  who  has  carefully  examined 
stratified  rocks.  Nevertheless,  it  must  be  admitted  that  scarcely  any- 
one has  studied  them  as  they  ought  to  be  studied,  or  attempted  to 
draw  from  them  the  important  conclusions  to  which  they  lead.  A 
comparison  of  what  may  be  seen  in  progress  in  modem  currents  of 
water  with  the  structure  of  deposits  formed  at  earlier  epochs,  is  suffi- 
cient to  convince  anyone  that  the  mere  direction  of  the  current  can 
be  readily  determined  in  those  cases  in  which  its  velocity  was  sufficient 
to  have  any  decided  effect.  This  alone  enables  us  to  ascertain  many 
-very  important  particulars  respecting  the  formation  of  stiratified  rocks. 
It  points  out  the  quarter  from  whence  their  materials  were  drifted, 
and  also  many  of  the  peculiar  features' of  the  physical  geography  of 
the  period,  as  I  hope  to  be  able  to  show  in  a  subsequent  communica- 
tion.   But  this  is  not  all ;  for,  when  strata  are  deposited  under  the 
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inflaonoe  of  a  ourrent,  the  oharaoter  of  the  reeolting  Btznctnre  most 
depend  upon  the  depth  of  the  water,  the  velocity  of  the  currenty  the 
nature  of  the  depoaits,  and  the  rate  of  deposition.  Now,  I  argae  that 
all  these  are  more  or  less  intimately  oonoemed  in  the  produotion  c^ 
every  bed  of  rock,  and  that  the  various  structures  which  I  have 
described  are  so  related  to  th«n  by  definite  and  unalterable  phjacal 
laws,  that^  in  many  cases,  the  whde  secret  of  its  formation  ia  locked 
up  and  preserved  for  our  information,  if  we  will  but  peraevoringly 
search  for  the  key.  At  one  time  no  one  would  have  thougjht  it 
possible  to  ascertain  the  nature  and  habits  of  an  extinct  animal  fi!T>nL 
the  examination  of  a  few  bones  or  teeth ;  but  Palaontology  has  now 
been  so  perseveringly  elaborated  by  able  inTeatigatorB  that  we  look 
upon  this  as  a  matter  of  course.  The  laws  of  the  org^c  world  are 
surely  no  more  definite  and  exact  than  those  of  mechanics  and  hydro- 
dynamics involved  in  the  formation  of  stratified  rocks,  that  geologists 
should  place  full  confidence  in  one  and  so  &r  neglect  the  other  as  too 
often  to  fear  to  attempt  to  deduce  firom  them  equally  definite  and 
exact  conclusions.  The  problems  may  appear  to  be  more  difficult,  and 
their  solution  may,  and  certainly  does,  require  a  very  different  kind  of 
study  and  train  of  thought ;  but  that  is  no  reason  why  its  solution 
should  not  be  attempted.  My  opinion  is,  that  the  various  structores 
which  I  have  described  are  so  intimately  connected  with  the  dream- 
stances  under  which  they  were  formed,  that  nothing  but  perseverance 
is  required  to  enable  us  to  determine  the  depth  and  velocity  of  the 
current,  and  the  rate  of  deposition,  with  more  or  less  accuracy,  from, 
the  existing  peculiarities  of  ancient  stratified  rocks.  K  there  be  only 
an  apparent  probability  of  doing  this,  it  is  surely  better  to  make  the 
attempt  and  fail  than  to  Jbe  content  with  our  present  ignorance  and 
to  make  no  effort  at  all.  Even  at  present  the  &cts  are  sufficiently 
distinct  to  enable  us  to  form  tolerably  satisfisu;tory  conclusions 
respecting  the  relative  depth  and  velocity  of  the  current  and  the  rate 
of  deposition,  and  to  perceive  that  the  knowledge  of  their  actual  value 
would  enable  us  to  niake  a  yerj  great  advance  in  physical  geology. 
For  this  purpose  many  experiments  will  be  requisite,  which  I  hope 
I  shall  be  able  to  make,  and  which  I  should  have  made  before  now 
if  I  had  not  been  induced  to  follow  out  other  inquiries  involved 
the  study  of  the  structure  and  origin  of  rocks.    Those  which  I 
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b^^ve  made  already,  though  not  nearly  sufficient  to  clear  up  many 
lughly  important  questions^  are  still  sufficient  to  give  very  great 
ezxcouragement ;  and  1  therefore  feel  anxious  to  induce  others  to  turn 
t^lxeir  attention  to  this  branch  of  research,  being  convinced  that  it 
cannot  but  yield  a  bountiful  harvest  of  fieM^ts,  when  studied  with 
perseverance  and  zeal. 


ON  THE  FLAGSTONES  OF  FORFARSHIRE. 
By  Hugh  Mitchell,  of  Craig. 

Thbbb  is  a  dose  resemblance  between  the  fossil  contents  of  the 
<<  Upper  Ludlow  TilestoneSy"  as  described  by  Mr.  Roberts,  of  Kidder- 
minster,  in  the  last  number  of  The  Geologist,  and  those  of  certain 
strata  developed  in  this  neighbourhood.  The  rocks  of  the  southern 
districts  of  Forfarshire  have  been  described  by  Fleming  and  Miller, 
and  their  fossils  have  attracted  the  attention  of  the  scientific  world. 
I  aiu  acquainted  with  sections  in  the  north-eastern  division,  an  account 
of  which  has  not  yet  appeared  in  print,  and  it  may  be  of  interest  to 
indicate  their  organisms. 

Among  our  fish-remains  I  have  twice  met  with  heads  of  the  Cephal^ 
aspis  LyeUii  ;  but  the  fossil  is  more  common  in  other  localities.  The 
Pteraspide%  which  seem  to  be  so  frequent  in  the  English  beds,  I  do 
not  know^  unless  some  of  the  fragmentary  remains,  like  pieces  of  skin 
or  shell,  and  to  which  I  shall  hereafter  refer,  belong  to  the  genus. 
From  one  of  our  sections  I  have  collected  several  specimens  of  at  least 
two  species  of  fishes,  entire  and  beautifully  preserved.  They  are  small 
creatures,  and  have  all  their  fins  armed  with  spines.  One  of  my 
specimens  is  a  very  tiny  fish,  scarce  an  inch  in  length,  but  with  its 
every  spine  in  its  place»  and,  so  &r  as  regards  its  dermal  covering,  a 
complete  picture.  We  have  also  a  considerable  variety  of  Ichthyo- 
dorulites.  Some  of  them  resemble  the  Onchus-spines  figured  in  the 
first  edition  of  Sir  Roderick  Murchison's  "  Siluria."  Others  are  lafger 
and  have  more  the  appearance  of  true  fish>defences.  Mostly  all  our 
fossils  are  mere  impressions  in  the  stone  \  but  the  bony  matter  of  the 


148  THX  GIOIiOQIST. 

lohthyodomlite  aeenui  ooeadonallj  preseryed,  and  there  are  also  other 
indeterminate  fragments  of  bone. 

Not  having  had  aoceas  to  Mr.  Salter's  monograph^  I  am  not  aJde  to 
pronounee  upon  the  species  of  orustaoeans  found  in  these  bed&     We 
have  at  least  ssTeral  very  large  Pterygoti,  judging  from  the  sculptured 
rings  of  the  abdomen,  their  curious  jaw-feet  and  prehensQe  limbs ; 
and  I  should  think  both  Himantoptenu  and  Euryptenu,    I  havB  care- 
fully treasured  all  the  crustacean  remains  that  I  have  found,  in  the 
hope  of  light  yet  reaching  us  in  this  remote  region  as  to  their  genene 
and  specific  character.     All  that  I  can  afi&rm  is,  that  we  must  have 
had  an  abundant  development  of  the  fsxailj  in  the  era  when  our 
rocks  were  laid  down,  of  all  sises,  from  half  an  inch  to  many  feet,  and 
with  various  styles  of  ornamentation.    There  also  occur  numeroos 
pieces  of  shell  or  skin,  sometimes  torn,  but  at  other  times  bounded 
by  straight  lines,  drawn  in  black  in  the  stone,  and  which  an  humble 
friend  of  mine  compared  to  the  pieces — of  course,  in  miniatare-~of 
which  a  black  cloth  coat  on  the  back  of  a  human  subject  is  composed. 
We  must  not  omit  to  mention  a  very  peculiar  form,  which  has  been 
named  the  Kampecaris,  from  its  redbmbling  the  impression  in  the 
stone  of  a  butterfly-caterpillar,  and  which  I  have  often  thought  might 
be  the  larval  form  of  some  of  our  crustaceans. 

Our  plant-remains,  like  those  of  Kidderminster,  are  for  the  most 
part  badly  preserved,  although  in  soxfie  layers  they  are  veiy  abundant. 
Our  most  common  and  characteristic  organism  is  the  Parka  dedpiens, 
which,  occurring  over  three  counties  in  Scotland,  viz.  Kincardine, 
Forfar,  and  Fifeshire,  has  now  also  been  detected  in  England.  I  do 
not  know  on  what  ground  it  can  be  spoken  of  as  Pteiygotean  ova. 
It  is  true,  our  quarry  men,  in  their  rude  northern  phrase,  call  it  ''pud- 
dock  crud,"  or  the  spawn  of  frogs,  but  they  are  chiefly  familiar  with 
the  fossil  as  it  occurs  in  the  more  micaceous  beds,  known  in  commerce 
as  "  Arbroath  pavement,"  where  it  is  always  much  broken  and  dis- 
persed. I  still  believe  it  to  be  vegetable.  I  have  several  specimens 
with  the  seeds  (f)  iudosed  in  a  sort  of  spathe,  the  sides  of  which 
radiate  from  a  base  or  disc,  to  which  is  attached  apparently  a  stem. 
There  are  also  several .  distinct  bodies  which  might  correspond  with 
the  spores  of  Lycopodi(f>ceai,  besides  many  other  obscure  vegetable 
'^  the  whole,  therefore,  there  is  a  striking  similarity  between 
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our  fossils  and  those  of  the  "  Upper  Ludlow  TUestones,*'  if,  indeed, 
they  are  not  identical  Hugh  Miller,  in  his  classio  work,  the  ''  Old 
Red  Sandstone^"  assigned  our  Forfarshire  strata  to  a  middle  formation 
of  the  Old  Red  or  Devonian  system.  Murohison,  on  the  other  hand, 
places  our  ''  Cephalaspis-heds "  at  the  base  of  the  system ;  and  the 
fossil  evidence  which  I  have  briefly  related  seems  to  decide  in  fiEivour 
of  the  latter  view.  This  point  is  of  great  value  in  the  arraugement 
of  our  rocks,  as  in  the  grits  and  conglomerates,  and  even  in  the 
xuiderlying  and  highly  metamorphosed  slate-rocks,  we  are  to  recognise 
the  equivalents  of  the  Silurian  system  as  known  in  the  south  of 
Scotland,  or  better  still  in  Shropshire  and  Wales. 

So  &r  as  I  know,  no  fossil  has  been  disentombed  in  this  part  of 
the  country  from  any  strata  beneath  the  flagstones ;  but  perhaps  the 
discovery,  some  day,  of  a  graptolite  or  other  characteristic  Silurian 
organism  will  reward  the  researches  of  the  geologist  along  the  flanks 
of  the  Grampians. 


ON  THE  TILESTONES  OF  FORFARSHIRK 
By  John  AimBBdON,  D.D.,  F.O.S.,  bto. 

Thb  March  number  of  The  Gbolooist  contains,  I  observe,  a  notice 
of  the  '^  Upper  Ludlow  Tilestones,"  and  the  author  invites  descriptions 
of  their  equivalent  beds  in  other  districts.  Now,  so  close  are  the 
resemblances,  lithologioally  and  palseontologically,  between  these  de- 
posits and  those  of  Forfarshire,  that  they  may  be  regarded  as  part  of 
one  and  the  same  series.  I  have  been  induced,  therefore,  to  throw 
together  the  following   observations  upon    our    northern    Scottish 

system. 

The  rocks  to  which  I  refer  occupy  a  narrow  but  extended  trough- 
line  along  the  central  district  of  Forfarshire,  commencing  on  the  east 
near  Montrose,  and  terminating  at  Babruddery  and  Ros^ie  Den  on  the 
west.  They  trend  in  a  south-westerly  direction,  across  the  river  Tay, 
into  Fifeshire  at  Parkhill,  Newbuigh,  and  along  the  northern  slope  of 
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the  Ochils  towards  Dannitig  and  Tereagles  in  PerfMiire.  Tfaeee 
tileBtones,  and  the  grey  and  red  sandstones  with  which  tiwy  ue 
systematically  associated,  occapy  the  whole  superficies  of  that  well- 
known  and  heautiful  tract  of  country  which  is  bounded  by  the  old 
crystalline  rocks  of  the  Grampians  on  the  north,  and  by  the  later 
felspathic  Ochil  range  on  the  south ;  and  it  includes  liie  celebrated 
geological  localities  of  Cavonyhe,  Glammis,  Forfer,  Kinnordie,  CbdJ- 
bennie,  Babruddery,  and  Parkhill. 

The  strata  all  dip  off  from  the  Grampians,  generally  in  a  soutii- 
easterly  direction,  and  at  yarions  degrees  of  inclination.  They  rest 
on  a  great  coarse  foundation  of  conglomerate,  the  true  equivalent  of 
the  fundamental  conglomerates  of  Oaithness  and  Sutherland;  and 
thus  they  constitute,  with  the  absence  of  some  members  of  the  series, 
component  parts  of  the  Lower  Division  of  the  old  red  sandstona  The 
thickness  of  the  group  may  be  estimated  at  about  two  thousand  feet, 
the  deepest  section  of  which  is  exposed  in  the  quarries  of  Balbeuchlie, 
and  which,  uptilted  at  various  angles,  protrudes  along  the  ridges  and 
numerous  valleys  of  the  highest  crest  of  the  Sidlaws.  There  are, 
in  the  line  of  strike  from  north  to  south,  two  well-defined  syndines 
and  three  anticlines,  occasioned  by  the  upheaval  of  the  trappean 
formations. 

A  new  opening  was  lately  made  into  the  tilestone-beds  at  Tealing ; 
and,  as  it  has  proved  so  exuberantly  rich  in  fossil  remains,  I  shall 
confine  the  few  observations  I  have  now  to  make  to  this  most 
interesting  locality.  I  visited  the  spot  in  Febmaiy  last^  in  company 
with  Lord  and  Lady  Kinnaird,  Sir  John  and  Lady  Jane  Ogiivy,  and 
an  enthusiastic  party  of  juveniles  of  both  sexes,  some  just  fresh  from 
their  Oxford  studies. 

The  fbssiliferous  bed  of  "  Tilestone "  rests  upon  bands  of  highly 
micaceous  flagstones,  the  well-known  "Garmylie  pavement,**  and  is 
overlaid  by  strata  of  similar  lithological  structure  and  mineral  con- 
stituents. The  ripple-marked  bands  are  above  as  well  as  below,  and 
the  tilestone  itself  is  often  deeply  indented  by  the  wavelets.  The 
distinguishing  characteristics  of  the  tilestone  consist  in  its  finer 
texture,  more- fissile  lamination,  and  deep  blue  colour, — which  often 
render  it,  in  hand  specimens,  difficult  to  be  distinguished  firom  the 
old  day-slate. 
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The  space  cleared  at  the  Coral  I>en  of  Tealing,  on  the  day  in  qnea- 

'tion,  was  about  ten  feet  square,  eveiy  patch  of  which  contained  fossil 

znarkings  of  some  kind  or  other.     The  Parka  decipiens*  was  the  most 

oonspionous,  colouring  the  whole  face  of  the  rock,  a  perfect  Pteiy- 

g^otean  egg-nest  inclosed  in  its  sedgy  mass  of  yegetation.     As  a  proof 

of  the  denseness  of  this  ancient  spawn-bed,  in  the  restored  ova  of  the 

cnreature,  suffice  it  to  state,  that  on  a  portion  of  the  rock  now  before 

me,  seven  inches  by  five,  I  enumerate  scTenty  to  eighty  distinct 

impressions  of  the  egg-sac.    Some  flags,  two  to  three  feet  square, 

had  the  whole  sur&ce  blackened  and  reticulated  with  the  eggs  and 

pedicles  of  the  oviparous  organs.     The  impressions  are  generally 

rounded,  and  of  all  sizes,  varying  fiiom  that  of  a  garden-pea  to  upwards 

of  an  inch  in  diameter ;  some  o^  them,  indeed,  two  inches  by  an  inch 

and  a  half  in  length  and  breadth.     The  inclosing  sac,  in  some  cases, 

18  entire  and  opaque,  showing  no  portion  of  the  developed  eggs  or 

dots ;  in  other  cases,  the  vessel  appears  to  be  bursting,  and  part  of 

the  ova  are  visible;  while  again,  in  others,  the  whole  clusters  are 

complete,  and  in  their  fullest  development  for  the  inspection  of  the 

microscopist. 

A  locality  so  affluent  in  the  spawn — ^if  spawn  they  really  be— could 
not  fiul  to  present  evidences  of  the  depositor  of  these  curious  oigan- 
Isms.  Tracings  accordingly  of  the  huge  crustacean  were  everywhere 
abundant.  The  mandibular  feet,  or  jaw-feet,  of  the  Pterygotus 
turned  up,  more  or  less  perfect,  on  almost  every  flag.  Several  of  the 
broad  plates  that  envelope  the  body  were  likewise  found ;  as  also 
some  good  specimens  of  other  parts  of  the  carapace.  A  laxge  swim- 
ming-foot was  among  the  trophies  of  the  day.  But  no  entire  fish, 
the  eager  object  of  search,  rose  to  the  captivatii^  beat  of  the  hammer, 
although  we  trawled  the  identical  spot  where  was  bagged  the  splendid 
specimen  exhibited  at  the  Leeds  meeting  in  September  last;  and,' 

*  The  probable  relationships  of  the  80>called  Parka  dedpiem  may  be— 

1.  (H)  A  real  fruit  like  a  blackboiv,  as  remarked  by  the  fint  obsenrera. 

2.  iT)  The  fruit  of  the  sedges  whicn  Dr.  Anderson  says  are  so  plentiful ; 

3.  Im  The  spawn  of  ftog-Iike  beasts, 

4  (IT)  The  spawn  of  newt-like  creatures,  to  both  of  which  Dr.  Mantell  has 

referred. 
6.  (?)  The  spawn  of  Pteiygotus,  as  it  is  oonaidered  by  Page  and  Salter. 
For  iDfbrmation  on  these  points  see  Dr.  Mantell's  paper  in  the  Quart  Joum. 
Geokg.  See.,  voLlviii.  p.  106,  Lyell's  *<Manual  of  Geologr.^' Muiduson^s  "Siluxia," 
Page's  "  Advanced  Text-book  of  Geology,"  and  "  The  Wonders  of  Geology**  (Mr. 
Rupert  Jones^  edition}.— En.  Geol. 
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what  was  the  more  stimQlatizig  to  our  labonra,  we  were  aBOBtad  bj 
the  flame  James  MoNiool  who  was  the  finder  of  the  fish,  and  who 
still  possesses  among  his  geological  stores  the  upper  concave  cast  of 
the  oreature,  and  with  which  neither  coaxing  nor  bribe  will  induce 
him  to  part. 

Mr.  James  MoNiool,  now  that  I  have  introduced  him  to  the  resder. 
is  "  grieye**  at  Tealing  Manor,  and  will  be  found  a  most  useful  goide 
and  intelligent  explorer  in  the  quarries  of  the  district  These  lie 
nearly  equidistant  fix>m  Dundee  and  Forfieo*,  about  eight  miles  inbud 
from  each;  and,  as  both  places  ace  on  the  lines  of  railway  to  Aberdeen, 
the  dovans  of  the  ensuing  meeting  of  the  British  Assooiation  will  com- 
mand an  easy  opportunity  of  paying  them  a  visit. 

But,  in  addition  to  the  interesting  fossils  enumerated  above,  the 
party  were  equally  successful  in  their  capture  of  various  other  oigu- 
isma  Rich  as  the  bed  of  tilestone  is  in  Parka  decipiens  and  limbs  of 
Fterygattu,  there  are  spines  and  other  osseous  fragments  in  the  greatest 
profusion.  The  spine-forms,  indeed,  are  so  numerous  that  in  some 
parts  the  sur&oe  was  literally  covered  with  them;  the  white  spear- 
like  projections  ooutraBting  strongly  with  the  fucoid  masses  in  which 
they  were  entangled.  There  were  likewise  fragments  of  bodiee 
resembling  the  recently  detected  Ceratiocaris  and  Kampeearis,  ^ 
imdoubtedly  a  caudal  appendage  of  SiyUmwrus  PowziensU,  so  abun- 
dant in  the  quarries  nearer  For&r ;  and  along  with  these  wero  some 
well-defined  heads  of  the  CephcUaspis  Lyellii, 

The  plant-remains  are  equally  abundant,  consisting  of  stems  and 
branches  of  trees,  and  tufts  of  water-grasses  thickly  matted  together. 
The  stems  are  generally  flattened,  often  three  to  four  inches  broad, 
but  the  bark  is  so  changed  by  carbonization  as  to  render  the  appU' 
cation  of  the  microscope  of  little  use.  The  sedge-like  grasses  (/tino^) 
are  slender  and  jointed,  and  sometimes  several  feet  in  length.  For 
miles  east  and  west,  in  every  opening  of  the  tilestone-bands^  the 
sur&ce  of  the  rock  is  entirely  blackened  by  these  and  the  other 
organisms,  clearly  demonstrating  a  quiet  inland  shore-line,  or  maxahy 
lagoon,  over  which  much  of  the  detritus  may  have  been  cast  by  the 
action  of  the  tides,  and  in  the  silt  of  which  such  may  have  flourished 
in  situ.  Thither  would  roam  the  Pterygotus,  Cephalaspis,  and  other 
fish  and  crustaceans  in  quest  of  food,  so  plentifully  supplied  by  th« 
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shrimps,  grubs,  and  other  small  creatures  that  lived  in  the  shallows, 
or  there  sought  a  fitting  place  for  the  deposition  of  their  spawn  among 
the  seaweeds  of  the  period. 

One  other  specimen  more,  of  vegetable-like  matter,  I  shall  just 
notice  as  falling  under  observation  that  day.  The  forms  of  this 
substance  have  a  spongy  appearance,  are  of  a  deep  red  ferruginous 
colour,  extend  laterally  in  the  rock  several  yards,  and  descend 
vertically  into  the  matrix  about  a  foot  to  a  foot  and  a  hal£  Mr. 
Salter's  attention  has  been  called  to  this  curious  concretion,  and  a 
specimen,  three  yards  in  length,  is  now  under  examination  in  Jermyn 
Street 


THE  COMMON  FOSSILS  OF  THE  BRITISH  ROCKS. 

By  S.  J.  Mackie,  F.G.S.,  F.S.A.,  bto. 

(ficniintud  from  Vol.  /.  page  289.) 

Chap.  3.  The  Remnants  of  the  First  Life-World,  and  the  BoUomrrocks. 

In  one  of  my  last  papers  on  the  *'  Bottom-rocks**  I  appended  a 
coloured  map  to  a  portion  of  the  first  dry-land  of  our  mother-earth,  a 
portion  of  the  first  division  of  the  land  from  those  waters  "  which 
covered  the  globe,"  a  fraction  of  one  of  those  primeval  cracks  or  ridges 
which  theu  remotely  shadowed  out  our  present  continents  and  oceans ; 
and  in  the  little  green  patches  I  gave  all  the  traces  known  of  the  first 
beaches  and  sands  which  spread  around  those  low  and  barren  tracts  in 
the  great  region  of  North  America  which  I  selected  for  an  illustration. 
To  this  map  I  hope  soon  to  add,  as  supplements,  others  of  South 
America  and  of  Europe.  Africa  must  be  left  yet  a  long  while  ere  one 
dare  make  the  like  attempt  To  these  maps,  from  time  to  time,  I  shall 
add  colour  afler  colour  to  show  the  successive  deposition  of  those 
great  rook-formations  in  which  the  animals  and  plants  of  the  succes- 
sive life-creations  of  our  planet  hava  been  entombed ;  and  I  hope 

vou  II.  u 
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also  to  be  able  to  give  oharts  of  the  teeming  ooeaoB  dormg  each  of 
those  past  wonderful  ages  severallj  characteiised  as  the   stages  of 
progress  and  development  of  organic  beings.     If  we  regard  the  oat- 
lines  of  those  primitive  land-domes  and  crests  when  laid  down  npon  a 
map  of  the  world,  we  are  struck  with  their  simplicity.      We   maj 
remark,  too,  their  firequent  concurrence  with  those  lines  of  greatest 
heights  which  abut  against  the  oceans  of  greatest  extent     The  highest 
mountains  of  the  land  face  the  heaviest  waves  of  the  sea.     The  lines  of 
igneous  and  volcanic  products  in  all  ages  have  been,  and  still  are,  the 
barriers  to  the  sea*s  most  powerful  labours ;  the  lavas  and  granites 
fused  in  the  subterranean  depths  have  been  evolved  to  form  an  on- 
conquerable  wall  against  the  most  destructive  powers  of  the  foaming 
waves.     A  towering  chidn  borders  the  Pacific  from  Bussian  Anoerica 
to  Tierra  del  Fuego :  lower  hills  face  the  narrower  Atlantic  ;  but 
against  the  smaller  Arctic  Sea  no  special  mountain-land  is  presented. 
While  those  lines  of  primeval  uplift  determined  the  directions  of  the 
mountain-ranges  and  thus  established  the  basLs  of  the  subsequent  con- 
tinental areas  in  the  accumulated  sediments  successively  deposited  on 
their  protected  flanks,  so  the  great  parallel  lines  of  subsidence  and 
depression  gave  the  form  and  direction  to  the  profound  abysses  of  the 
deeps  and  ocean-basins. 

America  thus  presents  almost  the  simplicity  of  a  single  continuous 
result  compared  with  Europe,  which  is  full  of  complexities. 

We  have  said  against  the  greatest  oceans  there  is  the  highest  land. 
Throughout  all  known  time  this  has  been  the  rule  :  for  wherever  the 
sediments  have  been  most  thickly  deposite<^,  there  has  taken  place  the 
greatest  uplifts.  Nature  always  works  by  positive  laws,  and  there  is 
some  reason  for  this.  We  are  not  very  partial  to  the  doctrine  of  a 
central  incandescence ;  we  admit,  however,  most  entirely,  the  existence 
of  a  deep-seated  internal  heat,  of,  even  now,  very  great  intensity. 
There  are  certain  lines  of  equal  temperature  in  the  subterranean 
portions  of  the  earth*s  crust  There  is  such  a  line,  for  instance,  of 
temperature  equal  to  that  of  boiling  water.  Now  this  subterranean 
isothermal  line  would  not  be  continuous  at  one  even  depth  all  round 
the  circumference  of  this  planet ;  but  it  would  vary  in  its  depth  firom, 
and  in  its  approach  towards,  the  surface,  according  to  the  density  of  the 
rock-materials,  the  free  circulation  of  water,  and  many  other  natural 
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causes ;  so  that  this,  as  well  as  every  other  such  isothermal  line,  would 
in  any  given  vertical  section  present  the  form  of  an  irregular  undu- 
lating curve. 

Now  wherever  the  deep  oceans  reposed,  their  water-masses  would  form 
natural  conductors  of  the  internal  heat,  and  beneath  them  the  lines 
of  equal  heat  would  recede  more  or  less  towards  the  centre.  But 
-wherever  great  quantities  of  sediment  were  deposited,  there  the  con- 
ducting power  of  the  ocean-water  would  be  prevented  from  action, 
and  the  isothermal  lines  below  would  ascend.  Thus  such  deposits  of 
sand  and  mud  would  be  ey posed  to  the  force  of  the  subterranean  heat; 
and  these  new  strata,  if  of  limestone  or  other  similarly  heat-affected 
subetances,  would  expand ;  and  the  result  would  be  an  elevation  of 
territory.  Thus,  in  North  America,  the  great  uplifted  mass  of  the 
AUeghanies  (Apalachian  Mountains)  consists  of  Paleoaoic  sediments ; 
or,  in  other  words,  that  uplift  or  elevation  was  of  post-Carboniferous 
date.  The  Pyrenees,  again,  are  of  post-Cretaceous  elevation ;  the 
Andes  of  South  America,  the  Alps  in  Europe,  and  the  Himalayas  of 
India  are  of  post-Tertiary,  or,  more  accurately,  of  poet-Eocene  date. 

If,  on  the  other  hand,  the  accumulated  sediments  subjected  to  the 
action  of  the  internal  heat  by  the  subterranean  rise  of  the  isothermal 
lines  were  of  aluminous  or  other  similarly  heat-affected  mineral  mate- 
rial, a  contraction  might  take  place ;  and,  instead  of  an  uplift,  an 
extended  depression,  deepening  the  abyss  of  the  ocean,  might  result ; 
and  thus,  by  the  various  combinations,  oppositions,  and  modifications 
of  these  expansive  or  contractile  operations,  new  lines,  or  double,  or 
parallel  lines  of  elevationr  might  be  formed  ;  or  the  original  lines  of 
uplift  and  consequent  weakness  may  either  have  been  extended,  like 
the  successive  extensions  of  the  cracks  of  a  starred  pane  of  glass,  by 
every  thermal  variation,  or  have  been  altogether  broken  down. 

By  this  rise  of  the  range  of  the  internal  calorific  influence  up  to,  and 
ita  action  upon,  the  inferior  portions  of  the  accumulated  sediments, 
various  kinds  of  granitoid  and  gneissio  rock  would  have  originated ; 
the  granite  being  the  lowermost  portion  fused,  so  to  express  it,  under 
intense  pressure  of  the  superincumbent  heap,  in  the  presence  of  water, 
of  a  temperature  perhaps  equal  to  red-heat  As  this  granitissed  mass 
was  forced  up  by  its  own  expansion,  it  fissured  the  semi-crystalline 
and  unchangedBtt*ata  above  it,  dragging  up,  like  a  giant  on  its  shoulders, 

m2 
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the  oiroumambient  pasty  rook,  and,  lamiiuitiDg,  streaking,  and  ooo- 
torting  it  in  the  *' squeese  and  jam**  of  its  intermural  expresaicni,  pro- 
duced the  ribboned-struotnred  mioa-eohist  and  gneiss.* 

When  we  regard  the  extensive  areas  still  exposed  of  the  old  gndss 
and  similar-aged  rocks  in  yarious  parts  of  the  world,  and  idiicfa  pro> 
bablj  have  remained  uncovered  by  any  sedimentary  deposit  whatever 
from  the  first  hoar  that  the  golden  sun  tinged  their  brine-washed 
crowns  to  the  present  play  of  his  cheering  rays  upon  their  grey  and 
barren  fronts,  we  may  well  ask  if  those  oldest  gneianc  rocks  have 
thus  been  formed  t 

We  must,  however,  look  upon  these  granitoid  and  gneiasic  founda- 
tions as  the  buttresses,  denuded  and  weathered  out  in  the  lapse  of 
incomprehensible  ages  from  the  originally  circumambient  beda»  and 
exposed  in  this  way  to  our  view,  rather  than  as  dykes  of  molten 
matter,  forced  completely  through  open  fissures  into  the  upper  air 
We  have  alluded  to  the  different  ages  of  granite-formation  and  their 
outbursts  by  the  influence  of  internal  heat  on  successive  sedimeotaiy 
floors;  may  we  thence  look  to  find  any  difference  of  compoattion, 
marking  the  difference  of  the  age  in  which  each  was  generated  and 
irrupted  1     Mr.  Sterry  Hunt  has  done  something  towards  this  know- 
ledge.    He  has  pointed  out  that  the  oldest  granite  contains  most 
soda,  and  that  the  quantity  of  that  alkali  diminishes  sensibly  in  the 
several  granitic  masses  in  proportion  to  the  proximity  of  their  epoch 
of  formation  to  our  times.     Hence  this  proportional  quantity  of  one 
chemical  ingredient  may  some  day  be  made  subservient  to  an  approxi- 
mate registration  of  geological  time  upon  the  great  chronological  dial. 
As  the  first  granites,  or  gneissio  rocks,  were  worn  down  into  sub- 
marine sediments,  to  be  afterwards  changed  in  the  progresB  of  natuiml 
phenomena  into  newer  granites  and  metamorphic  rocks,  from  those 
sedimentary  materials  the  primeval  oceans  dissolved  out  and  aocumu- 
lated  much  of  that  soluble  substance ;  and  so»  those  regenerated  and 
less  alkaline  granitoid  rocks  being  again  worn  down,  their  sediments 
were  also  in  the  lapse  of  time  formed  into  newer  granites  and  schists 
with  a  still  less  quantity  of  alkaline  matter. 

But  let  us  go  back  to  the  old  gneiss  and  the  law  of  upheaval  by 

*  See  Mr.  Scrope's  paper  in  Thc  Oeoloqist,  vol.  i.  page  3SU 
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the  rile  of  the  range  of  internal  heat  beneath  sedimentary  masses. 
Were  the  old  gneissic  and  granitoid  rocks,  that  form  the  real  nucleus 
of  our  present  lands,  generated,  expanded,  andniplifted  on  these  prin- 
ciples and  by  those  means  f  The  evidence  seems  to  incline  towards 
thia  belief;  and  if  so,  there  must  have  been  a  world  of  land  and  sea 
older  than  those  remote  ancestral  island-domes  and  ridges  that  form 
the  earliest  recognized  traces  of  our  present  lands.  For  there  must 
have  been  lands  to  have  furnished  the  materials  of  those  sediments, 
the  heaping-up  and  over-piling  of  which  gave  increased  range  to  the 
subterranean  heat ;  and  there  must  have  been  waves  and  ocean-cur- 
rents to  have  abraded  and  worn  them  down,  and  to  have  transported 
their  finely  divided  particles  into  the  abyss.  And  this  still  older 
world-crust — ^whether  life-less  or  life-full — has  been  melted  up  by 
fervent  heat,  and  fused  into  the  adamantine  foundations  of  the  '^  ever- 
lasting hills." 

It  is  not,  however,  on  the  ancient  physical  geology  of  our  globe 
that  we  wish  to  dwell  at  length  in  these  chapters ;  our  object  is  to 
treat  more  at  large  of  the  successive  forms  of  the  oi^nized  creatures 
which  have  inhabited  it,  and  to  porti-ay  in  our  descriptions  and  illus- 
trations the  whole  of  the  common  forms  of  those  abundant  tribes 
whose  offices  have  been  the  most  important  in  the  past  conditions'  of 
our  planet,  and  whose  remains  are  characteristic  of  our  principal  rock- 


Still,  we  could  not  avoid  considering,  first,  the  formation  and  uprise 
of  those  ancient  lands  of  which  these  perished  beings  were  the  in- 
habitants. Our  thoughts  must  naturally  first  turn  to  the  soil,  the 
shape  and  extent  of  the  land,  the  form  and  elevation  of  the  hiUs,  the 
flow  of  the  rivers,  if  any  existed,  to  the  rivulets  and  rills,  to  the  beat 
of  the  waves  on  the  shore,  to  the  sunshine,  the  rain,  and  the  dew ; 
and  then  we  seek  to  redothe  those  andent  lands  with  plants,  herbs, 
and  trees,  to  bedeck  them  with  flowers,  and  to  repeople  them  with 
living  creatiures.  Before  we  describe  the  first  fossils  we  must  think 
of  the  first  land  and  the  first  water  that  trickled  over  its  surface. 
We  must  think  of  the  sky  and  the  air,  the  sunshine  and  shadows,  the 
storms  and  calms  of  that  first  age  of  terrestrial  conditions. 

Philosophers  tell  us  of  a  central  heat,  still  sufficient  within  the 
range  of  800  miles  below  to  fuse  the  mojjt  intractable  rock.     They 
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tell  U8  too  of  a  gradual  refrigeration  of  our  planet,  and  refer  many 
problems  of  former  temperature  to  the  ancient  higher  internal  incan- 
descenoe  of  our  planet.  Measure  off  on  a  roll  the  auooeeaiTe  maue$ 
of  roek-atrata  which  we  know  by  their  superpoeitioii  to  be  true  in  i 
cations  of  geological  time,  on  a  scale  of  1^  inch  to  a  thousand  feet  of 
vertical  thickness,  and  jour  diagram  will  reach  to  a  length  of  nearlj 
nine  feet. 

Over  the  uppermost  of  these  add  a  segment  to  repreasot  recent 
d^KMits ;  it  will  scarcely  be  the  eighth  of  an  inch  in  thickness.  Yet 
four  thousand  yean  at  least  have  intervened  since  the  parents  of  the 
human  race  trod  the  verdant  floor  of  beauteous  Eden.  Take  the 
next  in  order,  the  latest  Tertiary  age — the  age  of  glacial  drifts  and 
iceber;|B;8,  and  a  quarter  of  an  inch  will  overlap  the  segment  you  have 
drawn.  And  yet  for  thirty  thousand  years  at  least  the  foaming  catanct 
of  Niagara  has  been  cutting  through  the  raised  and  oonsolidated  strata 
of  that  vast  age,  for  vast  it  must  have  been  when  whole  species  o( 
maritime  mollusca  migrated  many  geographical  degrees  from  their 
ancestral  haunts  to  seek  out  warmer  climes ;  when  whole  continental 
tracts  were  raised  into  the  regions  of  perpetual  snow ;  and  again,  the 
uplifted  lands  subsiding  to  their  ancient  levels,  their  shores  were  once 
more  inhabited  by  the  returned  posterity  of  the  out-driven  shell-fifi^ 
Take  the  next  segment  of  the  rock-formations,  and  the  caves  disgorge 
the  bones  of  hundreds  of  extinct  pachyderms  and  ruminants.  Com' 
pute  the  cubic  space  of  the  fleshly  bulk  of  the  collective  carcasses  of 
those  exhumed  by  inquiring  man  alone,  and  their  volume  &r  surpasses 
the  capacity  of  the  cave  to  contain  them ;  and  yet  for  hundreds 
disinterred,  thousands  remain  behind.  Take  the  next  age,  and  two 
thousand  feet  of  sediment  tell  of  still  more  extensive  changes  and  still 
more  extended  time ;  and  the  next,  and  the  next ;  and  greater  and 
greater  becomes  the  thickness  of  the  stony  volumes  of  the  earth*8 
history,  until  in  the  coal-measures  we  have  15,000  feet  and  more  of 
instructing  leaves,  and  in  the  Silurian  and  the  '^  bottom-roeks '* 
25,000  and  26,000  feet  of  evidential  records. 

These  too  are  only  the  records  of  the  periods  of  active  deposit  of 
sediment,  and  the  minimum  even  of  that.  No  indication  is  here  of 
the  periods  (equally  great,  or  greater)  of  cessation,  nor  of  the  fax  sur- 
passing periods  of  re-generation  and  re-formation.     The  greatest 
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amount  of  sediment  which,  aooording  to  onr  present  information^ 
can  be  permanently  laid  down  in  onr  deeper  waters,  oTer  the  range  of 
our  present  seas,  would  probably  not  exceed  in  the  aggregate,  including 
even  our  littoral  accumulations,  a  coating  of  more  than  three  inches 
thick  in  ten  thousand  years ;  and  yet  we  have  at  least  a  minimum 
thickness  of  upwards  of  80,000  feet  of  consolidated  sedimentary  rock 
to  explain  as  the  result  of  natural  agencies  in  past  time. 

The  whole  of  nature  teems  with  the  sublime  and  beautiful,  whether 
^we  turn  to  the  starry  firmament,  with  its  planets  and  its  suns,  its 
comets  and  its  meteors,  and  its  showers  of.  falling  stars,  the  lightning 
a.nd  the  tempests,  to  the  contemplation  of  the  incomprehensible  dis- 
tance of  the  heavenly  bodies,  or  to  the  rapidity  of  their  motion. 

But  what  more  sublime  than  the  age  of  Time  9    "  Te  paint  me  old ! 

And  why  T  says  the  Dutch  poet : — 

"  Ye  paint  me  old  !  and  why  ? 
And  doth  my  speed  eld's  frozen  blood  betray  ? 
Methinks  the  storm-wind  is  not  swifter  flighted ; 
The  rapid  lightning  scarce  o'ertakes  my  way. 
Te  think  your  hurrying  thoughts  perchance  outran  me  : 
Go,  race  with  simbeams, — ^when  they  have  outdone  m^ 

Talk  of  my  age,— I  fly  more  swift  than  they." 

•  «  *  •  • 

"  One  glance— but  one — 
0*er  the  huge  tombs  of  vanished  Time,  around  ye, — 
Mountains  of  ruins  piled  by  me  alone : 
I  did  it : — I  smote,  yesterday,— to-morrow, 
I  wait  to  smite,— your  cities,— you  ;  go,  borrow 
Safety  and  strength,  they  shall  avail  you  nona 
Eternity  was  mine, — and  still  eternal 
I  hold  my  courae,— God's  being  is  my  stay,— 
I  saw  worlds  fashioned  by  His  words  supernal : 
I  saw  them  flBshioned,— saw  them  pass  away. 
I  bear  upon  my  cheeks  unfading  roses  ;" 

•  •  •  •  • 

*^  Take  from  my  front  the  white  locks  Folly  fancies. 
My  hair  is  golden,  and  my  forehead  curled ; 

My  youth  but  sports  with  years.    Fire  are  my  glances." 

•  «  •  •  « 

'^  But  give  me  too  the  hour-glass,^  ever  rainmg 
Exhaustless  streams  untired ;— for  I  am  he 
Who  pours  forth  gems  and  gold,  and  fruits  undraining. 
And  treasures  ever  new,  or  can  it  be 
For  desolation  only  ?    I>o  not  new  drops 
Of  dew  replace  in  summer  fervour's  fi&llow  dew-drops  1 
Fresh  flowers  replace  each  flower  crush'd  by  me  i 
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I,  the  dmlrojar,  do  it— withoat  meume 

I  fill  Greftti<ni*8  cup  of  joy,— man's  lot, 

Thftt  Yibnites  restksdy  *twi3[t  pain  and  pleasure, 

l>etflnttine ; — ^in  my  youth  his  yean  fbigot. 

Worida  cmmUe ;— Virtue  mounts  to  Heaven  ^--iio  sleeiNqg 

In  dust  for  me ; — but,  with  faiight  angels  keqnng 

God*8  throne,  with  Qod  I  dwell  and  perish  not*' 

How  imperfectly  caa  human  ezpressioDS  shadow  out  the  inex- 
preesible  age  of  the  **  Bottom-rocka !"  What,  tiien,  was  that  <^d  land 
like! 

If  for  all  these  ages  this  globe  haa  been  cooling  down,  how  much 
nearer  to  the  sur&ce  then  must  have  been  the  isothermal  line  of 
boiling-water  temperature  1  Pat  it  at  fifty  feet  beneath  the  **  lind  of 
Earth ;"  then  every  spring  and  water-flow  over  the  bare  and  bcuren 
sea-washed  crests  and  ridges  would  be  reeking  with  clouds  of  rolIlDg 
steam.  The  sea  would  be  ever  giving  off  dense  vapours,  which  the 
sun  in  vain  would  strive  to  dispel, — a  thick  mist  would  enyelope  the 
world  1  Nothing — ^no  not  even  the  lichen,  would  vegetate  upon  the 
glassy  solid  rock, — and  every  spot  would  be  silent,  barren,  damp,  and 
glistening  grey. 

Was  this  the  state  of  the  first  land  1 


GEMS  FROM  PRIVATE  COLLECTIONS. 

IIL-PHAOOPS  CAUDATUS;  FROM  THE  DUDLEY  LIMESTONE 
In  the  PrivaU  CMUeUon  of  PaorxssoB  J.  Tbnnaitt,  F.G.S. 

Thb  beautiful  specimen  of  Phacop*  caudatus^  which  we  figure  in  Plate 
v.,  has  long  been  in  the  private  collection  of  Professor  Tonuant.  It  is 
from  the  Upper  Silurian  limestone  of  Dudley,  and  would  be  a  perfect 
example  but  for  the  exception  only  of  its  having  the  segments  of  the 
body  somewhat  bent  inwards,  and  slightly  distorted  from  their  natural 
positions  by  pressure.  The  Uteral  edges  and  their  segments  are 
unfortunately  obscured  by  being  embedded  in  the  matrix,  ao  that 
they  cannot  be  accurately  delineated. 

This  characteristic  species  of  Trilobite  was  first  noticed  by  Brun- 
uich,  in  1781,  under  the  name  of  Trilobtu  caudatus.  It  was  subse- 
quently termed  Ate^uB  caudaius  by  Brongniart,  Dalman,  Dr.  Buck- 
land,  and  other  writers.     Burmeister,  however,  in  his  valuable  work 
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on  the  **  Organization  of  Trilobites,"  called  it  Fhacopt  caudattUj  which 
generic  determination  modem  palaaontologists  have  followed. 

One  of  the  chief  features  in  the  species  is  the  great  prominence  of 
tbe  eyes  and  the  distinctness  of  the  numerous  lens-facets  into 
iw'hich  those  special  oigans  are  divided. 

There  are  certain  variations  in  the  outlines  and  form  of  this,  as 
mrell  as  of  other  species  of  TrilobiteSy  which  have  been  regarded  by 
naturalists  as  sexual  characteristics ;  judging  upon  these  grounds, 
Mr.  Tennant*s  specimen  would  be  probably  considered  a  female. 

This  species,  Fhaeops  caudcUw,  ranges  in  vertical  stratigraphical 
distribution  from  the  Lower  Llandeilo  flags  to  the  Upper  Ludlow 
rock,  and  it  has  also  a  considerable  geographical  range. 

The  species  has  been  described  at  length  by  Burmeister,  and  also  in 
the  Decades  of  the  Geological  Survey. 
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Bt  Db.  T.  L.  Phipson  of  Paris. 

On  the  Crystalline  form  of  Coal — Coal  and  Carburetted  Hydrogen  in 
Meteoric  Stones — Coal  that  cuts  Glass  like  the  Diamond — Another 
word  on  the  Artificial  formation  of  Coal, 

I  HAVE  just  published  in  France  some  observations  ''  On  the  Crystalline 
form  of  CoaL"  *  In  November,  1858,  I  picked  up  in  London  some 
firagmeuts  of  coal  that  were  perfect  rhombohedrons^  giving  angles  of 
102^  and  78^  This  coal  came  irom  Sunderland.  In  December  fol- 
lowing I  found  many  analogous  specimens  near. the  town  of  Glasgow, 
in  Scotland,  one  of  which  measures  nearly  a  foot  in  every  direction. 
The  coal-beds  near  Glasgow  have  been  upheaved  by  trap-rock,  and  the 
immense  pressure  has  given  to  the  coal  a  crystalline  Btructure  that 
causes  it  to  break  under  the  hammer  in  rhombohedric  fragments ; 
and  these,  whatever  be  their  size,  give  always  the  same  angles,  102^ 
and  78®.  Graphite,  which  is  known  to  be  a  variety  of  pure  carbon, 
is  found  crystallized  in  short  hexagonal  prisms  (laminss),  that  is,  in  a 
form  derivable  from  the  rhombobedroa  Coal  and  graphite  belong 
therefore  to  the  same  crystalline  system.  This  fact  goes  a  long  way 
to  prove  that  coal  must  be  regarded  as  a  variety  of  pure  carbon,  and 
not  as  a  combination  of  carbon,  hydrogen,  oxygen,  and  azote,  as  some 
have  asserted.  For  the  oxygen,  hydrogen,  and  azote  that  coal  gives 
on  analysis  are  derived  from  the  substances,  such  as  bitumen,  naphtha, 
vegetable  remains,  &a  with  which  it  is  mixed. 

*  BuUetin  de  la  Soc  tPBisl.  Nat.  dt  Stroibwrff,  and  Jownal  dt  Pharmaccloffie 
de  Bruxelks. 
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It  is  a  curious  but  well-known  fact  that  substances  which  do  not 
possess  a  crystalline  structure  may  be  made  to  take  it  under  l^e 
influence  of  mechanical  forces;  thus,  iron  becomes  ciystailine  bj 
repeated  percussion,  and  above  we  have  an  example  of  a  crystalline 
structure  being  given  by  pressure.  The  foregoing  fi&cts  will  also  tend 
to  explain  why  coal  sometimes  takes  the  form  of  hexagonal  prisms  in 
contact  with  trap-rock.  The  rbombohedron  and  the  hexagomd  pnams 
are  certainly  the  crystalline  forms  of  carbon  in  the  state  of  coal  and 
graphite  ;  whilst  the  diamond,  as  is  well  known,  crystallizes  in  forms 
derived  from  the  cube  or  the  regular  octahedron ;  whence  carbon  is 
dimorphous. 

M.  Wohler,  Professor  of  Chemistry  in  the  University  of  Gottingen, 
has  sent  to  the  Academy  of  Sciences  at  Paris  the  following  description 
of  the  composition  of  a  meteoric  stone  : — 

'*  I  have  just  made  the  analysis  of  a  meteoric  stone  which  feU  at 
Kuba  in  Hungary  on  the  15th  of  April,  1857.  The  aerolite  in 
question  is  black,  and  its  colour  is  owing  to  amorphous  coal.  It  also 
contains — ^besides  those  elements  generally  found  in  meteoritea — a 
certain  quantity  of  organic  matter,  that  is  to  say,  a  carburet  of  hy- 
drogen similar  to  paraffine,  to  cozokerite,  or  to  scheererite.  The  quan- 
tity of  this  -bituminous  matter  is  certainly  very  small ;  but  I  have 
assured  myself  of  its  presence  by  the  most  incontestable  proo&.  This 
organic  matter  is  soluble  in  alcohol,  and  becomes  carbonized  by  calci- 
nation. I  have  since  found  the  same  organic  matter  In  the  meteoric 
stone  which  fell  in  1838  at  the  Cape  of  Good  Hope.  This  stone  is 
also  of  a  black  colour,  and  contains  1*5  per  cent  of  carbon.  It  is 
probable  that  this  bituminous  matter  is  a  product  of  organic  nature, 
and  that  the  presence  of  coal  in  these  meteoric  stones  is  to  be  attri- 
buted to  the  action  of  heat  upon  the  bituminous  matter  whilst  the 
meteorite  was  in  an  incandescent  state,  t.  e,  during  its  passage  through 
the  terrestrial  atmosphere.** 

This  remarkable  discovery,  which  we  have  given  in  the  author* s 
own  words,  would  appear  to  be  favourable  to  those  philosophers  who 
still  look  upon  meteoric  stones  as  products  of  our  eartL  We  should 
not,  however,  without  reluctance  abandon  another  opinion  : — When 
the  periodicity  of  remarkable  falls  of  aerolites  became  tolerably  cer- 
tain, Arago,  in  1839,  wrote :  "We  thus  become  more  and  more  con- 
firmed in  the  belief  that  there  exists  a  zone  composed  of  millions  of 
small  bodies,  the  orbits  of  which  cut  the  plane  of  the  ecliptic  at  about 
the  point  which  our  earth  annually  occupies  between  the  11th  and 
13th  of  November;  it  is  a  new  planetary  world  beginning  to  be 
revealed  to  us."     {Anmudre^  1839.) 

It  is  now  almost  doubtless  that  there  are  other  periods  beades  the 
November  one. 

Sir  Isaac  Newton  once  said  that  he  took  all  the  planets  to  be  com- 
posed of  the  same  matter  as  the  earth,  namely,  earth,  water,  and 
stone,  but  variously  concocted.  "  Recalling  to  mind  the  remarkable 
interview  between  Newton  and  Conduit  at  Kensington,**  says  Alex. 
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^on  Humboldt,  "  I  would  ask  why  the  elementary  substances  that 
c^ompose  one  group  of  cosmical  bodies,  or  one  planetary  system,  may 
not  in  a  great  measure  be  identical  %  Why  should  we  not  adopt  this 
T^iew,  since  we  may  conjecture  that  these  planetary  bodies,  like  all  the 
larger  or  snnaller  agglomerated  masses  revolving  round  the  sun,  have 
been  thrown  off  from  the  once  far  more  expanded  solar  atmosphere, 
and  l>een  formed  from  vaporous  rings  describing  their  orbits  round  the 
central  body  1 "  (Co«wo«,  vol.  L) 

At  one  of  the  recent  meetings  of  the  Academy  of  Sciences  at  Paris, 

our  ever-active  friend  M.  Jobajd,  of  Brussels,  director  of  the  Belgian 

!N(us6e  d'lndustrie,  presented  to  the  members  a  piece  of  anthracite 

found  in  a  blast-furnace,  and  which  possessed  the  following  properties. 

lu  his  amusing  and  instructive  work  of  last  year,  entitled  '*  Lea 

y^ouveUea  Inventiona^^  M.Vobard  speaks  of  a  species  of  coal,  found  in 

13elgium,  that  cats  glass  as  easily  as  does  the  diamond  of  a  glazier. 

Sut  it  is  only  alluded  to  once  in  the  whole  four  volumes,  and  his 

account   of  it  is  so  short  that  we  did  not  quite  understand  his 

meaning.     Now  it  is  evident  enough :   ''  I  have  the  honour,"  says 

M.  Jobard,  ''  of  presenting  to  the  Academy  a  piece  of  coal  which  has 

become  incombustible  from  having  passed  through  a  blast-furnace  at 

Creuzot,  in  France.     This  coal,  which  was  given  to  me  by  M.  M^ne, 

the  chemist  of  the  establishment,  was  originally  of  a  poor  quality,  and 

appears  to  have  taken  some  carbon  from  the  rich  coal  with  which  it 

-was  mixed  in  the  furnace  together  with  coke,  and  it  has  undergone 

this  transformation  without  any  change  in  its  form."* 

It  may  be  well  to  remark  here  that,  when  M.  Jobard  begins  to 
theorize  on  chemical  subjects,  he  appears  to  be  one  of  those  who 
belong  to  a  region  which  the  Germans  are  fond  of  calling  '*  cloud- 
land."  But  our  friend  is  a  good  observer  of  facta  "  This  product," 
he  continues,  '*  cuts  glass  with  the  noise  of  a  glazier's  diamond,  which 
proves  that  it  is  as  hard  as  the  latter  (!),t  and  that,  after  being  reduced 
to  powder,  it  may  possibly  serve  to  replace  diamond-powder  in  the 
workshops  of  lapidaries,  or  certain  other  polishing  powders.  .  .  .  This 
transformed  coal  is  not,  however,  isomorphous  with  the  black  dia- 
mond ;  it  is  lighter  and  more  friable."  % 

M.  Elie  de  Beaumont  remarks  that  M.  Jobard's  coal  has  the  form, 
colour,  aspect,  and  density  of  anthracite. 

*  The  abeoiption  of  carbon  by,  or  the  ciystallization  of  the  volatUized  caihon 
upon,  other  suDstanoes  is  prettily  displayed  in  the  case  of  straw,  matting,  or  other 
foreign  substances  lying  on  the  surfiioe  of  the  materials  in  the  coke-  and  dnder- 
ovena.  These  become  impregnated  and  coated  with  metallic-like  films  and  masses  of 
crystals ;  which  action  of  deposit  appears  to  take  place  after  the  doors  of  the 
furnace  are  dosed,  when  there  is  no  escape  for  the  carbon  volatilized  by  the  heated 
mass  beneath. — En.  Qeol. 

t  At  this  rate  quartz,  flint,  ruby,  &c.  should  possess  the  hardness  of  the 
diamond.— T.  L.  P. 

X  I  have  been  told  by  the  men  employed  in  the  South  Eastern  Railway  Com- 
pany's coke-ovens  at  Folkestone  that  the  extreme  points  of  the  coke-lumps,  which 
are  there  made  for  the  locomotives  on  that  line,  will  ait  ^lass  like  the  diamond. 
I  have  not,  however,  verified  the  statement  by  actual  expenment. — En.  Qeol. 
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In  speaking,  in  a  former  article,*  of  the  artificial  formation  of  ooaL 
we  gave  the  names  of  some  philoeophers  who  had  realised  to  a  oertaifi 
extent  the  problem  in  question  before  M.  Barhouiller  laid  the  resnlti 
of  his  experiments  before  the  public.  I  regret  to  saj  that  I  find  the 
name  of  M.  Beudant  was  forgotten,  not  only  in  mj  article,  bat  also  ra 
M.  Barhouiller*B  paper.  I  believe  that,  if  Beudant  were  now  li?ii^ 
he  would  be  able  to  affirm  that  the  results  obtained  bj  M.  Barhouilkr 
bad  been  already  realised,  or  nearly  so,  by  himself;  for  he  say^  in  his 
Minhnhgie  (p.  210  of  the  Edit,  of  1844), ''  It  results  from  Tanoos 
experiments  which  we  have  commenced,  but  which  certain  unaroidsble 
circumstances  have  not  permitted  us  to  terminate,  that,  when  vege- 
tables are  submitted  to  temperatures  ranging  between  1 80^  and  ^^ 
(centigrade),  and  under  a  proper  d^ree  of  pressure,  they  are  converted 
into  black  substances  in  every  respect  similar  to  lignite,  ooal,  and 
bitumen.** 

P.S.  I  ought  to  have  mentioned  in  my  last  article,  in  respect  to  the 
statements  of  the  submarine  volcano,  near  Leghorn,  that  M.  S^ievier, 
the  French  Consul  at  Leghorn,  was  misinformed,  and  had  sent  an 
erroneous  statement  to  the  Academy  of  Sciences  at  Paris. 


NoTB  OK  THE  Staoonolbpib  OF  Elgik,  by  Sir  R.  I.  Murchison. 

We  have  received  a  commimication  from  Sir  Boderiok  Murchison 
relative  to  our  Note  (p.  124)  on  Stagonolepis,  in  which  Sir  Roderick 
reiterates  his  conviction  of  the  coiTSctness  of  his  statement  that  the  rock 
in  which  those  remains  were  found  is  of  ''Old  Red  Sandstone**  age. 
He  says,  ''  Sedgwick,  Malcolmson,  Robertson,  Anderson,  Duff,  Hugh 
Miller,  and  Gordon,  as  well  as  himself,  have  called  it  'Old  R^* 
Certain  geological  theorists  who  have  not  visited  the  district^  and  who 
judge  or  opine  certainly  from  the  character  of  the  beast,  still  throw 
doubt  upon  the  decision  of  stratigraphical  observers.  The  note 
ought  to  have  stated,  that,  despite  the  testimony  of  those  who  have 
explored  the  district,  and  class  the  sandstone  of  Elgin  as  '  Old  Red,' 
some  geologists,  who  are  guided  by  palssontology  only,  are  so  much 
startled  at  the  discovery  of  a  Reptilian  of  this  high  order  in  snch 
ancient  rocks,  that  they  have  thrown  doubts  upon  the  true  age  of  the 
deposit,  and  suppose  it  may  prove  to  be  of  Oolitie  date. 

"  This  would  be  &ir,  and  ought  to  be  stated  in  the  next  number.  It 
is  barely  possible,  but  still  possible,  that  I  may  be  wrong,  but  the  note 
as  it  stands  is  not  correct  This  is  intended  for  the  Editor,  with 
whose  work  in  other  respects  I  am  very  much  gratified.** — R.  I. 

MURCHISOK. 

*  The  Geologist,  vol.  i.  p.  2(  2. 
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QsOLOaiCAL  SOOIBTY  OF  LoiTDON. — ANNUAL  GENERAL  MSSTING.— /V&TIMiry 

IBOj  1859.— Prof.  J.  Phillips.  President,  in  the  Chair. 

The  Reports  of  the  Council,  of  the  Museum  and  Library  Committee,  and  of  the 
Auditors,  naving  been  read  by  the  Secretary,  were  adopted,  and  oraered  to  be 
lirinted. 

The  President  stated  the  Council  had  unanimously  awarded  the  WoUaston 
Medal  to  Mr.  Charles  Darwin,  F.&S,  F.Q.S.,  in  testimony  of  their  appreciation 
of  the  great  value  of  his  long-continued  and  suocessftil  geological  researches  both 
abroad  and  at  home,  and  both  in  the  practical  and  the  philosophical  branches  of 
tlie  science. 

The  President  then  announced  the  award  of  the  balance  of  the  proceeds  of  the 
WoUaston  Fund  to  Mr.  Charles  Peach,  of  Wick,  N.B. 

The  President  then  proceeded  to  raui  his  Anniversary  address,  briefly  alluding 
to  the  loss  the  Society  had  of  late  sustained  in  the  decease  of  several  Fellows  ana 
Foreign  Members,  among  whom  were  H.  Warburton,  Esq.,  the  Dean  of  Ely,  the 
I>iike  of  Devonshire,  Lieut-CoL  Sir  W.  Reid,  Sir  W.  O.  Cumming,  Rev.  £.  Tagart, 
Herbert  Mackworth,  Esq.,  Richuti  Taylor,  Esq.,  Pro£  Weiss,  &a 

The  ballot  for  the  Council  and  Officers  was  then  taken ;  Prof.  John  Phillips, 
M.A.,  LL.D.,  F.R.S  was  re-elected  President. 

Obdinabt   Qeneral  Meeting. — February  23<j,  1869. — The  following  com- 
munications were  read : — 

1.  "  On  the  occurrence  of  Liasdc  Deposits  near  Carlisle."    By  R  W.  Binney. 
Km..  F.G.8. 

Tne  author's  attention  had  been  drawn  by  Mr.  Richard  B.  Brockbank,  of 
Carlialey  to  the  district  lying  between  Carthwaite,  on  the  Carlisle  and  Maiyport 
Railway,  and  the  Solway,  espedally  about  Aikton  and  Oughterby,  as  oontamins^ 
a  limestone,  supposed  to  belong  to  the  coal-measures,  but  fotmd  l^  Mr.  BrockbanE 
to  contain  an  Anmionite  and  other  fossils,  which  he  thought  to  be  Liassic.  Mr. 
Binney  subsequently  went  over  the  district  with  Mr.  R.  B.  Brockbank.  and  found 
that,  although  the  country  is  thicklv  coated  with  boulder-clay  or  till,  yet  lias- 
limestone  and  shales  were  observable  in  several  spots,  in  wells,  streams,  &a, 
especially  at  Quarry  Gill,  Fisher's  Gill  Farm,  and  in  Thombybrook,  south-east  of 
Aikton.  Or^phaa  inenrva  and  other  Orvphcem^  with  Oysters  and  Ammonites, 
characterise  these  beds.  The  area  occupied  dv  the  Lias  is  known  to  extend  under 
the  rising  ground  lyin^  between  Crofton  and  Orton,  on  the  south,  and  the  Solway, 
on  the  north,  comprising  Aikton.  Thomby,  Wisgonby,  Oughteii>y,  and  probabnr 
other  places  on  the  rising  ground  between  the  Carlisle  and  Maryport  and  Carlide 
and  Port  Carlisle  Railways. 

Thia  ptc^  was  illustrated  by  specimens  of  the  Lias,  forwarded  by  Mr.  E.  W. 
Binnev. 

2.  "  On  the  Fossils  of  the  Lingula-flsffs  or  Zone  Primordiale. — I.  Paradoxidea 
and  Conooephalus  from  North  America.'^  By  J.  W.  Salter,  Esq.,  F.G.S,  of  the 
Geological  Survey  of  Great  Britain. 

After  briefly  noticing  the  relations  of  the  "Zone  Primordiale"  instituted  by 
M.  Banande,  the  author  described  the  remains  of  a  laige  Paradoxidu  sent  from 
the  vicinity  of  St  John's,  Newfoundland,  by  Mr.  Bennett.  The  fossil  belongs  to 
a  new  species  of  Paradoxidet,  the  largest  yet  known  (9i  mches  broad),  and  tamed 
P.  nwa-repeiiut  by  Mr.  Salter.     A  new  species  of  Cfmocrpkalvsy  from  Georgia, 
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was  also  described  from  a  specimen  brought  to  England  by  Dr.  Feachtwanger, 
and  placed  in  the  Oreat  Exhibition  of  1851 ;  it  is  named  C.  anutUnustuM  by  tiie 
author.  As  these  two  genera  have  as  yet  been  known  only  in  the  ^'^ne  PniDna'- 
diale,"  Mr.  Salter  regiuds  the  above-mentioned  specimens  as  indicative  d  the 
existence  of  that  geoloeical  formation  in  the  countnes  here  mentioned. 

The  author  alw  reftned  to  an  obscure  socmen  otAmpkuM^  from  the  "  Gald- 
ferous  sand-rock  "  of  Canada,  which  he  once,  out  on  insufficient  grounds,  published 
as  a  Paradaxidei. 

The  specimens  alluded  to  in  the  paper  were  on  the  table. 

3.  "  On  a  new  species  of  Dicynodon  (J),  Murrayi)  from  near  Goleabeig,  South 
Africa."    By  Prof.  T.  H.  Huxley,  V,K.S,,  Sea  Q.S. 

For  the  original  specimen  from  which  Pro£  Huxley  first  obtained  (in  the  spring 
of  last  year)  evidence  of  the  existence  of  this  species  he  was  indebtea  to  the  Bev. 
H.  M.  White,  of  Andover,  who  subsequently  put  the  author  in  communicatkai 
with  the  discoverer  of  the  fossil,  Mr.  J.  A.  Murray,  and  the  latter  gentleman 
having  written  to  his  father,  resident  in  South  Africa,  obtained  for  Prof  Huxley 
a  laige  quantitv  of  similar  fossil  remains.  One  specimen  in  particular  having  beesi 
caremlly  chiselled  out  by  Mr.  Dew,  afibrded  a  complete  skull  of  this  peculiar  and 
previously  tmdescribed  species  of  Dicynodon. 

The  author  described  the  distinctive  featmes  of  this  skull  in  detail  Diwmcdom 
Murrayi  is  distinguished  from  all  the  already  known  species  by  the  following 
characters : — 

(1.)  The  plane  of  the  upper  anterior  &oe  of  the  nasal  and  premaxjilaly  bones 
would,  if  produced,  cut  that  of  the  up})er  face  of  the  parietal  at  an  angle  of  about 

C2.)  The  supratemporai  fossae  are  much  longer  from  within  outwards  than  from 
betbre  backwards,  owmg  partly  to  the  shortness  of  the  parietal  region. 

(3.)  The  alveoli  of  the  tusks,  the  transvene  section  of  which  is  ciroular,  commence 
immediatelv  under  the  nasal  aperture,  and  extend  forwaxxis  and  downwards 
parallel  wiui  the  plane  of  the  nasal  and  upper  part  of  the  premaxillary  bones,  and 
do  not  leave  their  sockets  until  they  have  passed  beyond  tne  level  of  the  pontenor 
end  of  the  symphysis  of  the  lower  jaw. 

^4.^  The  nasal  apertures  are  alto^ther  in  front  of  the  orbits. 

(5.)  The  length  of  the  upper  jaw  m  front  of  the  nasal  apertures  is  certainly  equal 
to  one-third,  and  probably  to  one-haL^  the  whole 'length  of  the  skuU,  whk£  is 
between  six  and  seven  inches. 

(6.)  The  06  quadratum  is  about  half  as  long  as  the  skull. 

These  peculiarities  are  regarded  as  sufficient  to  distinguish  Ditynadom  Mwrrayi 
from  all  others ;  and  the  autfior  stated  that  he  should  reserve  the  description  of 
many  other  anatomical  features,  which  aro  probably  more  or  less  common  to  otiier 
Dicynodons,  such  as  the  bonyngclerotic,  the  bony  mterorbital  septum  and  vomer, 
the  characters  of  the  humerus^  of  the  pelvis,  ana  of  the  ribs,  for  another  paper,  in 
which  other  Dic^odont  remams  will  be  considered. 

The  specimen  illustrating  the  paper  was  exhibited  by  Prof  Huxley. 

4.  "On  the  Coal  found  by  Dr.  Livingstone  at  Tete,  on  the  Zambesi,  South 
Africa."    By  Richard  Thornton,  Esq. 

Forwardecl  from  the  Foreign  Office  bjr  order  of  Lord  Malmesbury. 

Mr.  Thornton  states  that  this  coal  is  free-burning ;  showing  no  tendency  to 
cake ;  containing  veiy  little  of  either  sulphur  or  iron,  a  laige  proportion  of  d^\\^ 
but  only  a  little  gaseous  matter.  The  result  of  the  trial  (made  in  the  steam- 
launch)  of  this  coal  and  its  appearances  fiivour,  in  the  author's  opinion,  the  idea 
that  the  coal,  when  taken  from  a  deeper  digging  (that  which  Dr.  Livingstone  had 
sent  was  coUected  at  the  sui&oe  of  the  ground),  wiU  probably  contain  leas  ash  and 
a  little  more  gaseous  matter. 

March  9<A,  1869.— The  following  communications  were  read ; —  / 

1.  ''  On  some  Minerals  from  Persia."    By  the  Hon.  0.  A.  Murray,  O.B.,  &c. 

Forwarded  from  the  Foreign  Office  by  order  of  Lord  Mahnesbunr. 

The  mineral  specimens  referred  to  were  obtained  from  the  custrict  between 


Tabriz  and  the  Caspian,  especially  fh>m  the  Karadagh  Range,  and  consist  of 
native  copper,  chrysocolla,  red  oxide  and  b"    " 


black  oxide  dt  copper,  malachite,  azure- 
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copper,  bornite,  oopper-glanoe,  copper-pyrites,  varieties  of  galena,  zmo-blende, 
luik^netlte,  specular  iron-ore,  manganese -ore,  orpiment,  sulphur,  and  brown-ooaL 
The  series  of  oopjier-ores  app^rs  to  indicate  the  existence  of  considerable  masses 
of  metallic  mineral,  probably  in  lodes  or  regular  veins.  The  lead-ores  have  the 
appearance  of  having  been  taken  either  from  veins  of  small  size,  or  from  near  the 
surface  of  the  ground. 

The  specimens  alluded  to  were  exhibited. 

2.  "  On  the  Veins  of  Tin-ore  at  Evigtok,  near  Arksut,  Greenland."  By  J.  W. 
Taylor,  Esq.,  F.G.S. 

These  tin-veins,  of  which  there  are  about  twenty,  extend  over  an  area  of  about 
1 ,500  feet  in  length  by  80  feet  in  breadth ;  and  they  run  in  various  directions, 
same  E.  and  W^  others  N.E.  and  S.W.,  and  others  N.  and  S.  They  vary  from 
lO  inches  to  |  of  an  inch  in  width ;  in  the  largest  veins  the  tin-ore  occupies  about 
1  inch  of  one  side  of  the  vein.  The  veins  neany  all  occur  in  a  great  vein  of  felspar 
aiid  quartz ;  which  contains  also  ores  of  lead,  copper,  zinc,  iron,  and  molybdena, 
associated  with  ciyolite,  fluor-spar,  zircon,  Ac 

8x)ecimens  from  Evigtok  were  exhibited,  from  the  Collections  of  Prof  Tennant, 
F.G.S. ,  and  the  Society. 

3.  "  On  the  Permian  Chitonidae."    By  J.  W.  Kirkby,  Esq.    Communicated  by 
T.  Davidson^  Esq.,  F.R.a,  F.G.a 

After  having  fully  noticed  the  progress  of  oiur  knowledj^e  respecting  the  palseozoic 
Chitons,  and  those  of  the  Ma^esian  Limestone  in  particular,  the  author  described 
in  detail  the  characters  of  Chiton  LoJhmaMtu^  Eling,  and  Chiton  ff<wteanua,  Kirkby, 
and  a  new  species,  referred  with  some  doubt  to  Chiton  C,  (?)  cordatm ;  iJso  Chiton 
aniiquus,  Howse,  which  Mr.  Kirkby  refers  to  the  subgenus  ChitoneUuSf  as  well  aa 
two  new  species,  C.  Hancockianva  and  C.  di^ortus.  The  specimens  on  which  all 
these  species  have  been  determined  have  been  found  in  the  Magnesian  Limestone 
of  the  neighbourhood  of  Sunderland,  Durham,  and  chiefly  in  that  of  Tunstall 
Hill. 

The  author  particularly  alluded  to  the  great  similarity  that  some  of  the  plates 
of  these  fossil  Chitons  faiave  at  first  sight  to  PcUella  and  CaiyptrcecB,  «nd  recom- 
mended that  especial  care  should  therefore  always  be  taken  in  the  determination 
of  patelliform  fossils. 

The  paper  was  illustrated  by  fine  pencil-drawings  by  the  author. 
4.  "On  the  Vegetable  Stnictures  in  CoaL"    By  J.  W.  Dawson,  LL.D.,  F.G.S., 
Principal  of  M'GiU  College,  Montreal 

After  referring  to  the  labours  of  others  in  the  elucidation  of  the  histoiy  of  coal, 
the  author  remu:ks  that  in  ordinary  bituminous  coal  we  recognise  by  the  unaided 
eye  lanlinae  of  a  compact  and  more  or  less  lustrous  apnearance,  separated  by  un- 
even films  and  layers  of  fibrous  anthracite  or  mineral  chaiYX)al.    As  these  two 
kinds  of  material  difier  to  some  extent  in  origin  and  state  of  preservation,  and  in 
the  methods  of  studv  applicable  to  them,  he  proceeds  to  treat  of  his  subject  under 
two  heads : — Ist.  The  structures  preserved  in  the  state  of  mineral  charcoal.    This 
substance  consists  of  fragments  of  prosenchymatous  and  vasiform  tissues  in  a  car- 
lionized  state,  somewh(|^  flattened  bv  pressure,  and  more  or  less  impregnated  with 
bituminous  and  mineral  matters  aenved  from  the  surrounding  mass.     It  has 
resulted  from  the  subairial  decay  of  vegetable  matter ;  whilst  the  compact  coal 
is  the  product  of  subaqueous  putrefaction,  modified  by  heat  and  exposure  to  air. 
The  author  proceeded  (after  describing  the  methods  used  by  him  m  examining 
mineral  diarcoal  and  coal)  to  describe  tne  tissues  of  Cm)togamous  plants  in  the 
state  of  mineral  charcoal    Among  these  he  mentions  Juepidodendron  and  Uloden- 
drouy  also  disintegrated  vascular  bundles  from  the  petioles  of  Ferns,  the  veins  of 
Stigmarian  leaves,  and  from  some  roots  or  stipes.    He  then  describes  tissues  of 
Gymnospermous  plants  in  the  state  of  mineral  charcoal ;  especially  wood  with 
disdgerous  fibres  and  also  with  scalariform  tissue,  such  as  that  of  Stiomaria  and 
Calamodendron  ;  and  the  author  remarks  that  probably  the  soK^lea  cycadeous 
tissue  hitherto  met  with  in  the  coal  has  belonged  to  SigiUarics. 

The  next  chief  heading  of  the  paper  has  reterence  to  structures  preserved  in  the 
layers  of  compact  coal,  which  constitute  a  far  huger  proportion  ol  the  mass  than 
the  mineral  cnarooal  does.    The  laminae  of  pitch-  or  cherry-coal,  says  Dr.  Dawson, 
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when  cueftillT  tnoed  over  the  nirfiuxB  of  aocamubtkn,  are  found  to  uiiwjui  the 
outline  of  flattened  trunks.  This  is  abo  true  to  a  certain  extent  of  the  finer 
▼arietiee  of  sUte-coal ;  but  the  coaiae  coal  wpean  to  consut  of  eztennTe  hmaia 
of  disintegrated  Tegetable  matter  mixed  with  mud.  When  the  coal  (espedaDj 
the  more  shalv  varieties)  is  held  Dbliqudy  under  a  strong  light,  in  tlie  manner 
recommended  oy  Goeppeirt,  the  sur&oes  of  the  laminae  of  coal  present  the  ftnas  <tf 
manj  well-known  ooal-Dhuits,  as  SiffiUariay  StiguuMria,  PoaeUea  (or  N^ggermAia). 
Lfptdodendrimf  Ulodmarvti^  and  rough  bark,  porhaps  of  Oomioi.  When  tiie  oosl 
is  traced  upward  into  the  roof-shales,  we  often  find  the  lamins  of  oomnad  coel 
represented  by  flattened  coaly  trunks  and  leaves,  now  rendered  dJatiiHl  oj  besog 
separ^ed  b^  clay. 

The  reUUun  of  erect  trees  to  the  mass  of  the  coal,  and  the  state  of  ^esmaUqa 
in  which  the  wood  and  bark  of  these  trees  occur,— tne  microscopic  anpearanca  <tf 
coal, — ^the  abundance  of  cortical  tissue  in  the  coal,  associatea  wiu  remains  of 
herbaceous  pUmts,  leaves^  &c,  are  next  treated  o£ 

The  author  offers  the  following  general  conclusions : — 

(1.)  With  respect  to  the  plants  which  have  contributed  the  vegetaUe  matter  <tf 
the  coal,  these  are  principally  the  SigWaria  and  CaUmUea,  but  eqieciaDy  the 
former. 

(2.)  The  woody  matter  of  the  axes  of  SigiUaria and  Calamitm  and  of  oonifenns 
trunks,  as  well  as  the  scaUriform  tissues  of  the  axes  of  the  Lepidodmdmm  sad 
Ulodendvfaj  and  the  wood  v  and  vascular  bundles  of  ferns,  «»pear  principally  ia 
the  state  of  mineral  charcoal.  The  outer  cortical  envelope  of  these  pjwitB,  together 
with  such  portions  of  their  wood  and  of  herbaceous  plants  and  loliage  as  vere 
submerged  without  subaerial  decay,  occur  as  compact  coal  of  various  degreei  cf 
purity,  the  cortical  matter,  owing  to  its  greater  resistance  to  aqueous  iufittiatioo, 
affbraing  the  purest  coaL  The  relative  amounts  of  all  these  substances  found  in 
the  states  or  mineral  charcoal  and  compact  coal  depend  prindpaUr  upon  the 
greater  or  less  prevalence  of  subaSrial  decay  occasionea  by  greater  or  leas  diyneia 
of  the  swampy  flats  on  which  the  coal  accumulated. 

(3.)  The  structure  of  the  coal  accords  with  the  view  that  its  materials  were 
accumulated  by  growth  without  any  driftage  of  materials.  The  SigUiaria  and 
Oaiamiieaif  tall  and  branchless,  and  dothed  only  with  riMd  linear  leaves,  fiwmed 
dense  groves  and  jungles,  in  which  the  stumps  and  fidfen  trunks  of  dead  trees 
became  resolved  by  decay  into  shells  of  bark  and  loose  fragments  of  rotten  wood 
which  currents  must  have  swept  away,  but  which  the  most  gentle  inundatkms,  or 
even  heavy  rains,  could  scatter  in  layers  over  the  surftce,  where  they  gradually 
became  imbedded  in  a  mass  of  roots,  nJlen  leaves,  and  herbaceous  plants. 

(4.)  The  rate  of  accumulation  of  coal  was  very  slow.  The  dimate  of  the  period, 
in  the  northern  temperate  zone,  was  of  such  a  character  that  the  true  oonifen 
show  rings  of  growth  not  larger^  or  much  less  distinct  than  those  of  many  of  their 
northern  congeners.*  The  SigxUaria  and  CcHamitei  were  not,  as  often  sapnosed, 
succulent  jpUnts.  The  former  had,  it  is  true,  a  veiy  thick  cellular  inner  btfk ; 
but  their  dense  woodj  axes,  their  tluck  and  nearly  imperishable  outer  bark,  thcar 
scanty  and  rigid  foliage,  would  indicate  no  very  rapid  growth.  In  the  caae  of 
SiailutruB,  the  variations  in  the  leaf-scars  in  difiierent  narts  of  the  trunk,  the  inter- 
calation of  new  ridges  at  the  surfoce  representing  that  of  new  woody  wedges  in 
the  axis,  the  transverse  marks  left  by  the  successive  stages  of  upward  grow%,  all 
indicate  that  at  least  several  years  must  have  been  recjuired  mr  the  growth  ci 
stems  of  moderate  size.  The  enormous  roots  of  these  trees,  and  the  oonditi<»is 
of  the  coal-swamps,  must  have  exempted  them  from  the  dan^  of  b^ng  over- 
thrown by  violence.  They  probably  M,  in  successive  generations,  from  natursl 
decay  ;  and  making  every  allowance  for  other  materials,  we  ma^^  safely  assert  that 
every  foot  of  thickness  of  pure  bituminous  coal  implies  the  quiet  growth  and  fiJl 
of  at  least  fiftv  generations  of  SiaiUaria^  and  therefore  an  undisturbed  condition 
of  forest-^wth  enduring  through  many  centuries.  Further,  there  is  evidence 
that  an  immense  amount  of  loose  parendiymatous  tissue,  and  even  of  wood, 
perished  by  decay ;  and  we  do  not  know  to  what  extent  even  the  most  durable 

•  Paper  on  Foflfdls  from  Nova  Scotia,  Proc.  QeoL  Soa  1847. 
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tiiBflOMB  may  hate  diaappearad  in  this  way,  so  that  in  many  ooal-seams  we  may  have 
ouIt  a  Teiy  small  part  of  the  ▼^getabie  matter  produced. 

LnsUy.  The  rnoltB  stated  in  this  paper  refer  to  coal-beds  of  the  middle  coal- 
measQiea.  A  few  fiicts  which  I  have  observed  lead  me  to  believe  that  in  the  thin 
seams  of  the  lower  coal-measures  remains  of  Noiggeratkia  and  Lepid^idendron  are 
more  abundant  than  in  those  of  the  middle  coal-measures.*  In  the  upper  coal- 
measures  similar  modifications  may  be  expected.  These  differences  have  been  to 
a  oertiun  extent  ascertained  hy  Qoeppert  for  some  of  the  coal-beds  of  Silesoa,  and 
by  Leaquereux  for  those  of  Ohio ;  but  the  subject  is  deserving  of  further  investi- 
gpation.  more  esnedally  by  the  means  pibpoeed  in  this  paper,  and  which  I.  hope, 
should  time  ana  opportunity  permit,  to  apply  to  the  seventy-six  successive  coal- 
beds  of  the  South  Joggins. 

There  were  exhibited  at  this  meeting  Goal,  Minerals,  Fossil  Leaves,  &c.  finom 
Soiftwak ;  presented  by  R.  Goulson,  Esq. 

Gjbou>oist8'  AssociATioir. — On  Thursdav.  the  8th  February,  the  second 
ordinary  meeting  of  this  Association  was  hela  at  8t  Martin's  HalL  The  Bev. 
Thos.  Wiltshire,  M.A.,  Y.P.,  in  the  chair. 

Mr.  Hyde  Ciarke  read  a  paper,  in  whic^h  he  sketched  out  a  plan  for  the 
organization  of  local  committees  in  conjunction  with  the  Association,  by  which 
the  work  of  the  Qovemment  surveyors  and  othen  labouiin^  in  the  geological  field 
might  be  usefully  foUowed  up,  and  supplemented  by  the  bringing  together  of  new 
jbcts,  as  local  circumstances  might  favour  their  collection.  He  adverted  to  the 
-ralnable  services  which  had  been  rendered  to  the  science  bv  ladies,  and  mentioned 
several  whose  names  were  well  known  as  accomplished  geologists. 

He  believed  that  much  remained  to  be  done,  in  more  minute  dassification  of 
the  strata,  Ac.,  bv  local  reseuches,  and  that  much  good  was  to  be  effected  by 
aonoonoementB  of  new  minerals,  particularly  such  as  would  be  usefiQ  as  manures, 
lor  building-materials^  or  in  connexion  with  the  manu&ctures ;  as  well  as  by 
notice  of  such  operations  as  new  mines,  quarries,  wells,  pits,  railways^  roads, 
tuimels,  ftcL,  of  land-slips ;  observations  on  springs,  on  thermal,  superficial,  ana 
subterranean  waters ;  electro-magnetic  observations  on  mineral  bodies ;  earth- 
i^uakes  in  particular  districts  ;  the  rates  of  erosion  of  shores,  and  of  new  deposi- 
tions ;  the  like  of  river-operations ;  of  recent  and  ancient  abrasions  ;  and  many 
other  particulars,  which  would  be  not  onlv  interesting  as  bearing  on  points  <n 
theoretical  geology,  but  as  likely  to  throw  lignt  on  questions  of  great  practical  and 
economic  importance 

From  these  records  Mr.  Clarke  thought  valuable  reports  might  be  drawn  up. 
Irom  time  to  time,  which  would  exhibit  the  progress  orgeolo^cal  knowledge ;  ana 
that  thus  a  really  useful  work  would  be  effected  by  the  Association. 

Marth  8. — Pnxfessor  J.  Tennant  gave  a  lecture  on  Mineralogy.  The  lecturer 
stated  that  as  many  as  520  species  of  minerals  were  described  in  one  English  treatise 
on  the  science ;  and,  when  anyone  looked  at  a  map  of  the  world  and  compared 
the  small  area  of  the  British  isles  and  their  mineral  wealth  with  the  extent  of 
such  territories  as  t^t  of  Canada  and  Hudson's  Bay,  and  the  treasures  to  be 
there  probably  discovered,  he  must  perceive  the  importance  of  some  acquaintance 
with  the  science  of  mineralogy.  Australia,  a  few  years  since,  was  only  Known  as 
containing  a  few  sheep-walks,  and  as  a  penal  settlement  In  1861,  a  piece  of 
stone  was  received  in  London  and  placed  m  the  Qreat  Exhibition,  where  it  created 
much  sensation.  It  was  a  gold  nu^i^  Such  nuggets  had  been  fiequently 
picked  up  in  Australia ;  stones  containing  the  yellow  metal  had  been  built  into 
walls  ana  houses ;  but  no  one  had,  previously  to  this  tim&  regarded  them.  Some 
thought  the  metalliferous  substance  to  be  iron-pjnrites,  otners  that  it  was  copper- 
pyrites  ;  but  if  these  persons  had  been  acquainted  with  a  very  simple  test— a 
common  file -they  could  have  easily  ascertamed  the  difference  between  pyrites 
and  gold 

*  I  may  refer  to  my  late  paper  on  Devonian  Plants  from  Canada  for  an  example 
of  a  still  older  coal  made  up  principally  of  remains  of  Lycopodiaceous  plants  of  the 
genus  PnhjphyUm, 
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Tht  nptd  ^fv^7«s  «f  the  cuionr  sBoe  tks  dwuimj  was  fc»***^*-  to 
■»d  tbe  htftucT  <tf  the  fM-aogjtii  XnAt  would  dafiby  pvonuBentiy  te  vaioc^tf 
fJnttimui  bfthcu.  The  WUuei  tfaai  dcMsibed  the  nmoas  Inge  Miggeto  vhi^ 
h»i  bem  br  Qrht  into  thi»  oomtrr,  the  iMsesI  faeing  four  feet  two  iDcSn  kBg  Ipt 
ten  u^-hff  w.ie  Thb  «w  mdtei  uid  pnduoed  tee  gM  of  tbe  valae  of  ^^OBl 
Iff  W^  i<i!T  tventT-cfie  c«iKe»  «if  stooj  matter  wmahiing, 

Ihacj  s;is'  in  the  ivadi  slate  had  been  throirn  aade  nj  the  gold-ae^en,  aaii 
laaaT  oeber  TihuMe  iut«taDce»  were  freqaentlj  waated  in  ignotaace  of  thor 
saXmmnA  i«i^«rtiesL 

Tbe  c:'>n  inteiertiiur  patt  «f  ndaawk)^  «aa  cfTilaDogiaplnr,  and  the  fectom 
pre  .::'«<r8t>^cg  of  the  metbvtfei^'  diitiiigiiiihtBg  oyrtala  by  their  fonna,  feactaie, 
fran^/  oitT.  •itXTvet  i^hanlnes*,  kc 

Sme  «^«ainen5  of  crrolite^  from  flfemhwd.  ««re  exhibited,  to  riKrw  tbr 
impurUDce  «^  the  studr  uf  minefalogT,  in  devek>piBff  the  aieana  of  cheapwaiif 
oadul  o4iic»>4.t:'^  Afaminiimu  at  the  time  of  toe  Paris  Exhihitioii,  ooiud  imt 
Iw  obtuned  f*^'  kss  thui  41.  tier  otuice.  It  wae  soon  aflerwaida  offered  for  il.  per 
ounce ;  but,  9iiAV  ori^hne  nad  been  need,  it  was  reduced  to  leas  than  15«.  per 
omxeL  This  wa»  an'  impi>rtant  metal,  and  althoiu^  hitherto  only  known  ss  t 
ctuiositT  in  tbe  laS'tatt'fT,  woold  probabiy,  before  long,  beoome  of  the  highest 
oommen.nal  importance. 

The  lecturer  ciincluded  with  some  statistical  aoooants  of  the  Talnea  and  anniBl 
pixiduce  of  the  chief  British  mineralsL 

Maltsk!*  Xattral  HtsToar  FicLn^CLrB.— The  annual  meeting  of  tbn 
Club  was  held  on  the  :21st  nit,  at  the  Mnsemn  of  the  Club,  in  Mahem,  when  the 
Plesident,  the  Rev.  W.  8.  Svmonds,  of  Pendock,  ddivered  the  annnal  address. 

Mr.  S^moiHis  reciTiled  with  deep  sorrow  the  loss  the  Society  had  aoatained 
durinir  the  Inst  rear  br  the  death  of  two  of  their  most  active  and  dktingmshed 
memliers— the  Rev.  T.  T.  Lewis  and  the  Rev.  F.  Byaon.  Sir  Roderick  MmdnsmL 
in  his  new  t>I;t;«'D  of  ''Siloria,"  renders  a  full  acknowledgment  of  the  valuable 
a*«s(i>tance  he  reoeiveil  frum  Mr.  Lewis  in  the  foumiation  and  estabfishraent  of 
**  the  Silurian  system.*'  The  life-long  conduct  of  such  men  as  Mr.  Lewis  and  Mr 
l)y^>n  will  everprnve  an  important  refutation  to  the  belief,  sometimes  entotsined, 
o{  tbe  ina>nipatibility  of  the  pursuit  of  sdenoe  with  religioas  enemr  and  dutv ; 
inasmuch  as  the  deiiaited  were  well  knofwn  as  faithful  ministers  en  the  Oosfij. 
who,  while  they  lovea  the  study  of  nature,  as  the  exponent  of  the  vast  and  varied 
]>Uns  of  the  Divine  Mind,  did  not  make  science,  as  some  do,  their  idcd,  nor  exalt 
]>hilo$ophy  above  those  nobler  principles,  the  moral  rehitions  of  man  to  Qod. 

Mr.  iSymonds  entered  at  some  length  into  the  mineralogy  of  the  Malvems,  and 
their  roicruso.>j)!c  cr>stalJ<ijgTaphy. 

Speaking  of  the  Oamhnan  nicks,  he  said, — Yon  will,  I  am  sure,  allow  me  tc 
tnke  this  opportunity  of  congratulating  an  illustrious  honorary  member  of  our 
b'ociety,  Sir  K.  1.  Miirchison,  upon  the  publication  of  his  new  and  long-expected 
etiition  of  ^'Siluria  ;**  and  perhaps  you  will  allow  that  I  have  not  chosen  an 
uiiilluRtrative  |»oint  in  my  address,  at  which  to  offer  o\xr  congratulaticms,  when  1 
tell  you  that  Sir  Koiierick  has  rendered  a  veir  im^xirtant  addition  to  the  records 
of  geology,  by  the  discoveiy  of  a  series  of  seniraentary  deposits  of  more  ancieni 
date  than  those  rocks  of  the  Longraynd,  in  Shropshire,  of  North  Wales,  and  (f 
Ireland,  which  we  have  been  accustomed  to  term  Cambrian.  These  oldest 
known  sedimentary  rocks  occur  on  the  north-west  coast  of  Sootland,  and  aie  on- 
conformably  surmounteil  by  mountain  masses  of  conglomerates  and  sandstones, 
now  known  to  be  of  Cambrian  a^e.  and  the  eouivalents  in  time  of  the  Longmynd 
and  North  Welsh  deposits.    This  lowest  C^ibrian  deposit  is  a  gneiss. 

On  reading  Sir  R.  Murchison's  account  of  this  most  ancient  gneiss,  some  time 
fi;i:o,  I  determined  to  examine  closely  certain  stratified  deposits  which  are  in  oon- 
tftct  with  the  Malvern  syenite,  to  which  Sir  R.  Murchison  alludes  (in  "  SiJnria," 
p.  103),  as  consisting  of  '*  chloritic  schists,  quartzite,  and  highly  micaceous  schists, 
almost  passing  into  gneiss."  For  this  purpose,  I  have  twice  explored  the  whole 
length  of  the  tunnel  near  Malvern  Wells,  and  have  given  particiuar  attentioD  U* 
certain  arhisto^e  rooks  on  the  Swinyard,  Midsummer,  and  Kagged-stone  HilK  st 
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le  southern  extremity  of  the  Malvern  ranga  These  investififttioxis  lead  me  to 
ifer  that  many  aystuline  masses,  fonnerly  believed  to  be  of  plutonic  oriein,  must 
ow  be  oonsidered  as  altered  sedimentaiy  deposits,  and  that  much  of  what  local 
eologists  are  in  the  habit  of  classing  under  the  convenient  head  of  "  Malvern 
yenite"  is  an  ancient  sedimentary  rock,  much  displaced  and  altered,  but  which 
aay  turn  out,  on  further  mvestigation,  to  be  the  equivalent  of  the  old  Scotch 
;neifia.     I  hope  to  be  able  to  say  more  on  this  subject  at  our  next  meeting. 

Respecting  the  Lingula-fla^  of  Malvern  (black  shales)  Sir  Roderick  Murchison 
tdheres  to  his  former  correlation  of  these  rocks,  and  places  the  Lingula-flagstone 
>f  Wales,  the  Stiper-stones,  the  "  HoUy-bush  sandstone  "  of  Malvon,^  and  the 
rremadoG  and  Aienig  slates,  as  the  base  of  his  Lower  Siluiian  rocks,  which  con- 
rormablY  overlie  the  Cambrian  deposits  just  alluded  to.  Sir  Roderick  has  given* 
an  excdlent  section  ("  Siluria,"  p.  106)  of  the  strata  which  intervene  between  the 
south  end  of  the  Malvems  and  Ledbury,  and  which  I  recommend  you  to  consult, 
while,  at  the  same  time,  I  still  hold  to  the  opinion  that  our  "  Holy-Bn^  sand- 
stone "  should  be  correlated  as  a  Cambrian  deposit  of  the  same  age  as  the  Long- 
uiyuda. 

*You  are  aware  that  great  interest  attaches  to  our  Malvern  black  schists,  through 
the  diaooTery,  by  Professor  John  Phillips,  of  Oxford,  of  sundry  little  crustaceans, 
l>eloikging  to  the  &mily  of  Trilobites,  of  the  genus  Olenm;  as,  also,  through  Mr^ 
liugh  Strickland's  discovery,  on  the  occasion  of  one  of  our  general  meetmgs.  of 
the  A  anottus  pigiformu,  another  crustacean  found  in  the  same  low  horizon  of  life 
in  Bohemia,  Scandinavia,  and  North  Wales.     You  will,  therefore,  be  interested 
in  my  discovery  during  last  autumn,  when  accon^nied  try  my  friend,  Mr.  Pitson, 
of  another  oi^^ic  link  in  the  evidence  which  connects  oiu*  Malvern  black  schists 
with  the  "  pnmordial  zone  "  of  distant  lands     This  fossil  is  tearmed  '*  IHciyonema 
uociale"  and  is  a  Bryozoon,  "  which,"  says  Sir  R.  Murchison,  "  is  exceedingly  inte- 
resting, as  showing  a  probable  connexion  t>etween  the  Penestellidae  and  the 
Oraptolites  ;*'  it  also  furnishes  an  "  additional  reason  for  regarding  the  '  Olenus- 
sdmles*  of  Malvern  as  belonginfi^  to  the  primordial  zone  **  ( '*  Siluria,"  p.  47,  and  p.  562). 
This  fo^il,  like  the  little  tmobites  above  mentioned,  is  by  no  means  abundant, 
and  requires  careful  searching  for.    I  have,  however,  conducted  several  geologists  to 
the  loodity,  and  we  have  generallv  succeeded  in  carrying  oif  a  nrize.    Specimens 
have  been  sent  to  the  Maivem,  Worcester,  and  Jermyn  Street  Museums. 

From  the  Lingula  beds  to  the  Upper  Llandovery  rocks  there  is,  at  Maivem,  a 
frreaX  hiatus,  the  Llandeilo,  Caradoc,  and  Lower  Llandovery  rocks  being  absent ; 
and  the  place  of  those  deposits  is  occupied  by  an  outburst  of  igneous  rock,  known 


*'  Canuioc  **  must  be  blotted  out  from  the  list  of  our  Maivem  rocks  and  fossils,  for 
the  ^'Bala-beds**  are  certainly  wanting,  as  I,  years  ago,  maintained.  The  deter- 
mination of  a  transitional  or  passage-zone  of  rocks  near  Llandovery  is  an  im)K>r- 
tant  point,  proving  that  there  is  no  breach  between  the  Lower  and  Upper  Siluriaa 
strata.  There  is  no  doubt  that  our  soH^ed  Caradoc-beds  of  Maivem  are  no  more 
than  Up^  Llandoveiy  or  May  Hill  de])osita  Prof  Sed^ck  first  detected  the 
mistake  in  the  May  Hill  disib-ict.  My  brother  naturalists  will  be  interested  to 
learn  that  a  beautifm  fiicoid  was  found  in  a  fragment  of  the  Llandovery  sandstone 
by  our  fr^nd  Mr.  Edwin  Lees,  and  that  this  specimen  is  figured  in  Sir  Roderick's 
new  edition  of  "  Siluria  "  (p.  106). 

I  have  several  times  visited  the  tunnel  near  Ledbury  :  and,  a  few  days  ago, 
acoompaQied  by  Mr.  Francis  Brooks,  I  carefuUy  examined  the  strata  from  the 
entrance  to  the  farthest  extremity  at  which  the  workmen  have  arrived.  In  most 
respects  the  section  is  similar  to  that  of  the  railway-cutting  north  of  Ludlow  ; 
but  the  strata  are  more  inclined.  The  *'  fossil-band  "  of  grey  micaceous  sand- 
stone, with  fragments  of  plants  and  crustaoea,  and  associated  with  red  marls,  is 
exposed  as  at  Ludlow.    Tne  rock  now  worked  is  the  Downton  sandstone. 

The  disoovety  of  the  Lower  Old  Red  fish-remains  last  season,  at  Cradl^,  near 
Malvern,  was  then  alluded  to,  and  also  the  important  detection,  by  Sir  Roderick 
Murchison,  of  the  reptilian  charactw  of  the  Stagonciepia  Rohertwnit  fipom  the 
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Upper  Old  R«d  Mudstona  of  Sootlaod.  Portions  of  MoloptuMus  and  PUridkikyt 
hil  been  found  by  Dr.  MelTille,  Mr.  Lightbody,  and  Mr.  Robert^  in  the  jeOow 
Mndfltone  of  Fanow.  near  Ledbuiy  Mortimer,  and  "  Old  Red  "  piantB  have  been 
found  by  Mr.  l^nionaB  in  the  same  paaaage-beok  on  the  Daren,  near  CridchoweU. 
Good  specimens  of  Permian  plants  have  been  found  near  Kiddenninster,  by  Mr. 
O.  Roberts,  some  of  which  are  in  the  Worcester  Museum. 

An  important  discoTeiy  has  also  been  made  by  the  widov  of  the  late  lamented 
Hnirh  K.  Strickland. 

The  niMnw**iiAn  remains  found  by  Mr.  Strickland  in  the  Cropthonie  and  Avon 
drift  and  mvels  were  imbedded  in  a  silt  containing  fresh-water  shdls,  sndi  as 
Tiimniftm,  BythiniiL  and  of  species  now  living  in  the  a4|aoent  river.  The  ranains 
consist  of  tne  teetn  and  bones  of  rhinocearos,  elephant,  aeer,  bos,  horse,  &c. 

Among  these  is  a  fine  head  of  Bot  primigeniuaj  from  the  interior  of  which  Mx^ 
Strickland  obtained  a  perfect  marine  shdl  (Tuiritellai  The  disooveiy  of  this 
shell  is  of  mat  oonsequenoe  to  the  naturalist,  inasmuoi  as  he  cannot  avoid  the 
oondusion  that  this  leuc  of  the  ancient  oz  was  ori^^inally  buried  in  a  marm^ 
deposit,  out  of  which  it  was  washed  to  be  re-intened  m  the  fresh- water-drifts  of 
the  ancient  Avon. 

The  CSub  proceeded,  after  the  address,  to  elect  the  officers  for  the  ensuing  year. 
Mr.  Symonds,  at  the  request  of  the  Society,  and  on  the  motion  of  Sir  diaries 
Hastings,  again  accepted  the  office  of  Piesident ;  Mr.  Godwin  Lees,  the  Wor- 
cestershire botanist,  was  elected  Vice-President,  in  tiie  place  of  the  Rev.  F.  Dyson, 
deceased ;  and  Mr.  Walter  Bunow  was  re-elected  Hon.  Secretary. 

The  field-meetings  were  arranged  as  foUows  :— 

May  19,  Apperley  Court,  to  meet  the  C!otteswold  Club,  on  the  invitation  of 
H.  Strickmno,  Esq.    June,  Ledbuiy.    September,  Pershore. 

Nearly  twenty  memb^  and  corresponding- members  were  proposed  for 
election. 


Tn  OoTTBSwoLD  Naturalists'  Fiei.i>-Clijb. — ^This  Club  held  its  meeting 
on  the  16th  instant,  at  the  Ram  Inn,  Qlouoester.  T.  E  LI.  Baker,  Esq.,  of  Hard- 
wicke  Court,  havmg  read  the  address  reviewing  the  proceedings  of  last  year,  to 
the  r^ret  ot  the  Cmb,  vacated  the  presidential  chair,  which  he  has  so  ably  and 
worthily  filled  from  its  establishment  in  1846,  with  a  distinct  intimation  tmit  be 
could  no  longer  continue  to  occupy  it,  in  consequence  of  the  amount  of  time  and 
labour  he  is  obliged  to  devote  to.  the  reformatory  movement  with  which  his  name 
has  become  so  honourably  associated.  Professor  Buckman  retired  from  the  office 
of  Honorary  Secreta^.  W.  Y.  Guise,  Esq.,  of  Elmore,  was  unanimously  elected 
President,  and  Mr.  John  Jones,  of  Gloucester,  Hononuy  Secretary. 

A  disausion  followed  upon  the  desirability  of  throwing  open  the  dub  to  any 
duly  qualified  person  who  might  be  desirous  of  joining  it,  instead  of  limiting  its 
numbers  to  the  fifty  gentlemen  already  composing  it,  and  the  proposed  alteration 
was  finallv  determine  upon.  Some  members  of  the  Club  made  an  excursion  to 
the  Liaft-Marlstone  Quarries  at  Churchdown  and  Brockworth,  others  to  Las^ngton 
and  Highnam  ;  while  a  few  of  the  geologists  devoted  the  interval  between  the 
proceedmgs  referred  to  and  dinner-time  to  the  examination  of  Mr.  Jones*  calunets 
of  fossils. 

After  dinner,  the  new  President  read  a  paper  upon  the  '*  Oolites  in  the  neigh- 
bourhood of  Bath,"  which  gave  rise  to  a  lonff  and  animated  discussion  between 
Dr.  Wright,  Professor  Buckman,  the  Rev.  W.  8.  Symonds,  and  others. 

An  invitation  firom  Mr.  Strickhmd,  of  Apperley  Court,  to  meet  the  Malvern 
Natural  History  Field-Club,  at  his  house,  in  May,  was  conmmnicated  by  tl^  Rev. 
W.  S.  Symonds,  of  Pendock,  and  accepted. 

The  following  places  were  named  and  approved  of  as  ^aoes  of  meeting  during 
the  ensuing  sesson :— Cheltenham,  May  11th  ;  Dursley,  June  15th  ;  Newnham, 
July  13th  ;  Swindon  and  Abury,  August  17th ;  Cirencester,  Sept  14th. 

In  the  commissariat  department,  the  Club  was  never  better  served  than  by 
Mr.  Nunn  upon  the  present  occasion,  whose  catering  was  not  only  duly  ^)pre- 
ciated  by,  but  reoeivea  its  due  meed  cf  praise  from,  ul  assembled. 


NOTES  AKD  QIJBRUEB.  US' 

[We  should  have  been  glad  to  have  been  funmhed  bjr  our  oonespondent  with 
ome  fbller  account  of  the  geological,  aa  well  as  of  the  administrative  and  convivial 
>rooeediii£8  of  this  meeting.  Possibly  the  former  might  have  been  preferable 
Qod  for  those  of  our  readers  who  had  not  the  gratification  of  partaJdng  of  Mr. 
Dunn's  excellent  provisions.— Ed.  Qeol.] 


NOTES  AND  QUERIES. 


Thb  Supposed   Triassio  MAXVALiAir  Rsmaiks.— '' Dear  Sir,— In  the 

foieiflxi  coirespondence  by  Dr.  Phipson  in  your  last  number,  I  obwrve  that 

Mr.  Pentland,  in  writing  to  Mr.  Elie  de  Beaumont,  refers  to  my  recent  discovery 

of  ancient  Mammalia,  and  sunposes  they  are  derived  from  the '  Triassic  Bone-bed 

of  Dundiy,  near  Bristol,'  but  tm  heda  in  this  loodity  bdong  to  the  Inferior  Oolite. 

In  a  note  you  suggest  their  being  from  the  Dolomitic  conglomerate.    As  it  i»> 

desirable  tliere  should  be  no  mistake  as  to  their  locality  or  geologiod  position, 

I  write  to  say  thev  were  found  in  a  fissure  of  carboniferous  limestone  at  Holwell^ 

near  Frome,  and  that  as  these  were  associated  with  the  teeth  of  the  MicroUttesy 

the  vertebrae  and  teeth  of  Tkeci>dafUomunu,  and  fish-remains  of  the  genera  ilcrodtM, 

HffboduB,  Sanuriethy$f  Lepidotui,  Oyrolepii,  &c,  I  have  little  doubt  the  conglomerate 

is  chiefly  derived  from  beds  of  Triaasic  age.  and  that  these  mmnmAliiLn  remains  are 

therefore  not  so  old  as  the  Dolomitic  conglomerates. 

**  It  may  interest  your  readers  to  know  that  with  the  MieroUties  I  have  also 
found  teeth  of  the  Muschelkalk  Plaeodut^  the  first  indications  I  believe  of  this 
formation  or  its  fiiuna  being  represented  in  this  oounlay. 

"  I  hope  soon  to  communicate  friller  information  with  reference  to  Triassic-beds 
in  the  West  of  ;£ngland.— Yours  truly,  Charles  Moorb,  F.G.S.,  Cambridge- 
place,  BatL" 

Aqb  op  Dript  Deposits.— ''  Sir.— Observinff  that  the  last  number  of  The 
Oeolootbt  contains  rather  scanty  notices  under  ue  head  of  '  (Queries'  from  corre- 
apondents,  and  deeming  them  of  some  importance  to  the  uninitiated,  permit  me  to 
ask  from  what  quarter  I  can  obtain  the  best  information  reelecting  the  '  drifts* 
which  are  now  and  then  met  with  in  difieient  ports  of  this  coimtor.  For  instance, 
may  I  conclude  that  the  drift  in  the  vicinity  of  Think  in  Yorkshire  is  of  the  same 
age  as  the  drift-beds  at  Barrow  in  Leicestershire,  resting  on  the  Lias  ?  You  will, 
perhaas,  be  amused  at  the  Question,  as  the  contents  are  dissimilar.  I  presume 
that  druts  may  be  of  veiy  different  epochs  ;  but  some  more  general  notice  in  your 
valuable  periodical  may  interest  others  b^des  myself — G.  W.  Wakepielp.*' — 
In  the  new  diagram  map  of  the  British  Isles  published  this  day,  and  which 
has  been  executed  under  my  direction,  tiie  range  and  course  of  the  Great  Northern 
or  Oladal  Drift  is  laid  down,  as  fer  as  our  present  knowledge  goes.  There  are 
local  and  other  **  drifts,"  gravels,  and  loams  of  newer  age,  the  geology  of  which 
has  not  yet  been  properly  worked  out,  although  we  beueve  Mr.  Prestwich  has 
accumulated  a  considerable  amount  of  material  towards  tiie  elucidation  of  their 
histories.  We  shall  be  glad  of^every  information  and  particulan  of  the  "  drift  " 
gravel,  and  brick-earth  depositsl^En.  Geologist. 

Localities  por  FossiLa  arouiip  Londoe.— Dear  Sir,— "  There  are  a  great 
many  students  in  Geologv,  who,  like  mvseli^  can  find  little  time  for  running  far 
into  the  country  in  searan  of  practical  knowledge  during  the  academical  portions 
of  the  year,  but  who  could  nevertheless  occupy  an  afternoon  occasionally,  and  to 
great  advantu^,  in  studying  such  formations  of  fossils  aa  are  to  be  met  with 
round  London.  But  it  is  difiicult  for  a  beginner  to  find  out  these  places,  and  I 
VOL.  II.  O 
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think  thftt  one  page  of  Thb  Qeolo<}»t  devoted  to  a  luti  of  sndi  places  within  half- 
an-houi's  or  an  hour's  ran  of  London,  with  directions  as  to  the  exact  spots,  and 
the  beds  to  be  found  there,  would  be  a  great  boon  to  those  who,  like  myaelt  sie 
advocates  for  practice  as  well  as  theorv.    If  you  should  consider  this  finvoorahiy, 

I  am  sure  others  as  well  as  mysdf  wul  feel  greatly  obliged  for  your  kind  assist- 
ance.— Tours  veiy  truly,  A  Beoivkbr.'* — We  have  for  some  time  past  contem- 
plated giving  occasional  papers  on  the  characters  and  features  of  the  chief 
geolo^od  localities,  not  only  around  London,  but  also  by  the  sea-aide,  and  in  the 
vicinity  of  Itfger  and  important  towns.  Our  correspondent  will  find  in  voL  L  p.  208, 
a  list  of  the  fossiliferous localities  near  London.--En.  Geolooist. 

Notice  or  the  Oocubbeitcb  of  Mammalian  Remaibs  ib  thb  Yamxt 
OF  THE  Soar,  Leioestebshire. — '^  In  compliance  with  the  admirable  suggestiQO 
of  Mr.  Prestwich,  the  following  notice  of  teeth  and  other  elephantine  remaiai 
found  in  the  valley  of  the  river  Soar  may  be  of  service.  This  valley,  firom  iti 
commencement  in  the  neighbourhood  of  Lutterworth,  to  its  tennination  at  Red 
Hill,  where  it  joins  the  great  Trent  Vallev,  has  been  formed  by  the  denndaftioD  (^ 
the  Lower  lias,  the  Upper  New  Red  Marls,  and  the  Kenper  Sandstone.  The 
denuded  materials,  ground  and  mixed  together,  are  piled  np  on  the  sides  nf  the 
Talley  to  a  depth,  in  many  places,  of  120  feet  and  upwards.  Bones  and  teeth  ci 
oz,  deer,  horse,  &c,  are  veiy  freauently  met  with,  wnenever  the  alhivial  soil  of 
the  valley  is  excavated,  especially  near  the  present  river-bed ;  but  the  teeth  of 
elephants  have  all  been  found  in  the  drift-days  and  gravels  that  flank  each  side. 
In  the  neighbourhood  of  Barrow  the  Lower  Lias  has  been  denuded  to  the  extent  of 
from  160  to  200  feet,  as  shown  by  some  remaining  outliers  of  that  ftmnation.  The 
denuded  materials,  consisting  of  nieces  of  shales,  blocks  of  limestone,  bones  of 
saurians  and  shells,  are  scatt^ed  mr  and  wide  over  the  a4jacent  country^  but  more 
narticularly  on  the  noith-eastem  side  of  the  valley,  the  set  of  the  cnrrsit  having 
been,  no  doubt,  determined  in  that  direction  by  the  old  rocks  of  Chamwood  Forest 
The  altitude  of  the  valley  at  Barrow  above  the  sea-level  is  about  180  to  200  feet ; 
and  its  width,  from  the  escaipment  of  the  Middle  Lias  (Marlstone)  on  tiie  north- 
east to  the  slopes  of  Chamwood  on  the  south-west,  is  about  7  or  8  miles.  Bairow 
lies  near  the  centre ;  and  in  the  neighbourhood  of  that  place  the  drift-days  and 
gravels  immediately  covering  the  Lower  Lias  vary  from  6  feet  to  20  or  30  feet  It 
was  here  the  remains  of  mammalia  were  found,  according  to  the  aooonnt  of  the 
quarryman.    When  first  uncovered,  the  entire  skeleton  of  an  elephant  about 

II  feet  long  was  seen  lying  upon  its  side,  a  few  inches  only  above  the  domded 
beds  of  the  Lower  Lias,  and  about  6  feet  from  the  surfiioe.  So  perfect  was  it 
at  that  time,  that  the  integuments  were  plainly  discernible,  but  exposare  to  the 
atmosphere  caused  it  to  crumble  into  dust  and  small  fragments :  and  from  the 
whole  skeleton  it  was  only  possible  to  preserve  portions  of  the  tusks,  three  teeth 
^e  very  perfect,  laige,  and  but  little  worn  oa  the  grinding  surfiioe,  the  others  in 
fragments),  part  of  a  femur  (thigh-bone),  and  a  hn^  fingment  of  the  scapiila 
(shouider-Dlade).  The  laige  tooth  is  tmrn  the  lower  law,  lelt  side:  and,  firom  the 
character  of  the  grinding  surface,  would  appear  to  bdong  to  I>r.  Falconer's  genus 
JSlephMy  sub-genus  BnOephaa,  spedes  anttpna  ;  it  measures  seven  inches  deep  on 
the  side  at  the  middle  part,  and  must  have  been  ei^ht  or  nine  when  perfect,  the 
end  of  the  fimgs  being  now  broken  ;  it  is  thirteen  mches  long  on  the  side ;  the 
grinding  surfiice  is  seven  and  a  half  inches  by  three  inches  in  the  centxal  part, 
tapering  ofif  at  each  end  to  about  one  and  a  half  mches ;  there  are  twelve  layers  of 
dentine  divided  by  lavers  of  cement  of  neariy  eqiial  width ;  the  cement  splits  readily, 
and  would  admit  oi  the  tooth  beinff  divided  into  segments.  Some  vards  firom 
the  spot  where  these  remains  were  found  two  other  teeth  were  tumea  out  of  the 
drift-day,  but  no  bones  accompanied  them ;  they  had  evidently  been  rolled  eondde^ 
Mj,  the  grinding-surfiice  of  both  being  veiy  much  worn ;  and,  judging  horn  the 
character  of  the  ridges  and  the  thickness  of  the  cement,  they  would  appear  to 
bdong[  to  Dr.  Falconer's  genus  Elepka$,  subgenus  Loxodtm  ;  Vbssj  are  both 
lower-jaw-teeth  j  one  from  the  right,  the  other  from  the  left  ade.  providin£[  these 
i>oints  can  be  fiurly  deduced  fit)m  the  wearing  of  the  grindin^-surnoe.  The  lai^gest 
of  them  measures  on  the  grinding-surfiice  ten  inches  long  oy  four  inches  wide  in 
the  centre,  tapering  off  at  each  end  to  one  inch  and  a  quarter  ;  the  greatest  depth 
inside  at  the  middle  part  is  six  inches  :  it  has  ten  layers  of  dentine.    The  ima 
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:ooth  ia  smaller ;  its  lengtii  on  the  grindi^-floiftoe  eight  and  a  half  inches^  bj 

tbixee  inches  wide  in  the  oentrey  tapering  on  to  one  inch  at  each  end ;  it  has  nine 

layezB  of  dentine.— It  mav  be  uaetul  to  notice  here  that  aU  the  economic  dajB, 

«r  iz.,  those  for  making  bricks  and  tiles,  found  on  the  Red  Marls,  and  also  the  beds 

of  fine  sand  and  gravel,  are  all  of  comparatively  recent  formation  ;  the  true  Bed 

Marl — a  mixture  of  day  and  sand,— whether  above  the  Kenper  Sandstone  or 

below  i^  cannot  be  made  into  bricks  or  tiles,  and  the  fine  days  used  have  beoi 

lonned  oj  the  washing  out  of  the  Red  Marl,  the  sand  having  been  deposited  in 

one  plaoe»  and  the  day  more  finely  comminuted,  and  hence  of  fees  spedfic  gravity, 

laid  down  in  another.    They  are  wus  found  in  most  Triassic  districts  as  basins  of 

clajr  of  unequal  depth  and  extent,  and  as  beds  of  sand  ;  it  is  in  these  beds  and 

bouna,  and  in  the  gravel-pits,  that  the  young  geologist  may  ea^ect  to  find 

mamTnalian  remains.    The  geological  maps  of  the  Oronance  Survey,  although 

generally  very  accurate  in  the  boundaries  of  formations,  at  least  wherever  I  have 

cjuunined  them,  are  still  defective  in  one  particular  and  calculated  to  mislead. 

Allies  of  sorlaoe  are  laid  down  as  Red  Marl,  Lias,  &c.,  where  there  are  reallv  drifk- 

daya,  sands,  and  gravels,  of  recent  age,  and  this  in  pUces  where  the  <urift  is 

upfwards  of  100  feet  deep.    What  is  wanted  is  a  Map  ofikt  Drift,    There  is  no 

doubt  that,  under  this  comprehensive  term,  a  number  of  deposits  of  diflferent  ages 

are  all  confusedly  grouped  together ;  but  such  a  map  would  at  least  neatly 

fiacilitate  the  search  lor  Mammalian  remains.~-J.  Plant,  Leioester."— ^  t£e 

laige  diagnun-nuuD  just  executed  under  mv  direction,  the  course  and  extent  of  the 

Great-K<Mrthem  Dnft  is  laid  down  as  &r  as  onr  present  knowledge  extends. 

Additional  informaticm  is  still,  however,  very  dedrable.— En.  Geologist. 

SAsn-piFss  NSAB  SwAiHSTovs,  IsLB  OF  WiGHT.— "  Dear  Sib, — In  aooord- 
4uice  with  the  wish  of  Mr.  Prestwich,  I  beg  to  make  known  to  vour  readers  an 
interesting  secticm  of  half  a  mile  in  length  in  this  island,  lately  exposed  by  a 
cutting  for  a  road  near  Swainstone,  the  seat  of  Sir  John  Simson,  %art     Its 
interest  chiefly  arises  from  its  bearing  on  the  date  of  the  formation  of  swallow*- 
holeiL*  in  comunction  with  the  period  of  the  upheaval  of  the  vertical  chalkHBtrata 
whicn  are  well  known  to  form  a  belt  through  the  Isle  of  Wight    At  the  spot  in 
question  the  chalk-stn^  are  not  auite  vertical ;  their  sli£[ht  dip  being  to  the 
north.    The  cutting  divides  the  Plastic  Clay  (Woolwich  oeds)  obliaudy  at  its 
eastern  commencement,  and  extends  along  the  northern  escarpment  of  the  central 
belt  of  chalk*hills.    The  uppermost  beds  of  the  chalk  are  divided  at  first  obliquely 
to  their  line  of  stratification  ;  but  at  the  western  end  of  the  cutting  these  beds  are 
cat  through  abnost  exactly  parallel  to  their  line  id  indination.    Tnis  cutting  is  of 
the  width  of  an  ordinaiy  road,  and  presents  very  numerous  sections  of  swallow- 
holes,  nearlv  all  of  which  have  a  southerly  dip,  ».e.  across  the  line  of  stratification 
of  the  chalk.    The  inclination  of  the  swallow-holes  to  the  south  is  rather  leas 
than  the  dip  of  the  chalk  to  the  north  :  hence  the  inference  I  draw  is,  that  the 
Bwallow-holes  were  formed  at  a  period  subsequent  to  the  first  unheaval  of  our  chalk- 
belt  ;  but  at  a  period  prior  to  that  when  the  present  verticanty  of  the  chalk  was 
attaaned— a  pomt  to  which  I  submit  some  interest  ma^  be  fiuny  attached.    The 
swallow-holes  othennse  present  features  little  diffenng  from  those  ordinarily 
met  with.    In  no  instance  can  I  find  flints  which  can  oe  considered  as  water- 
worn ;  for  the  most  part  they  are  firactured,  and  some  are  of  very  large  siza    In 
most  of  the  swallow-holes  flints  may  be  seen  Uning,  as  it  were,  the  circumference ; 
while  the  centre  is  composed  of  clayey  gravel.    In  those  nearest  the  eastern  extre- 
mity of  the  section  d^  predominates,  having  a  great  similarity  to  the  Plastic 
Clay,  if  I  may  judge  from  its  tenadty,  &a~-Youn,  &c.,  Ekhest  P.  Wilkins, 
F.Q.a,  Newport" 

Fiuis  OF  Seleititb.— (See  vol  L  p.  444.)—"  Thin  plates  of  the  desired  thick- 
ness may  be  easily  procured  by  a  littie  tact  and  careful  manipulatioiL    Thus, 

*  Our  correspondent  here  uses  the  word  swallow-holes  with  a  meaning  somewhat  difibrent 
from  that  in  which  it  is  usaally  applied.  Swallow-holes  are  the  conical  cavities  on  the  siirfSsce 
of  tome  parts  of  the  country  into  which  water  runs  either  permanently  or  during  heary  rains 
(scePicttirieh  "On  some  Swallow  holes  near Canterhory,"  Uaart.  Jour.Geol.  Soc.tVol.  x.  p.  23S), 
and  though  these  swallow-holes  are  regarded  as  actual  representatives  of  the  Miginal  eondition 
of  many  of  the  conical  Iiollows,  the  sections  of  which  are  often  seen  in  the  exposed  ehalk-ttrata* 
yet  the  lattsr  are  called  sand-plpee,  sand-gaJis,  &c. 
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under  water,  and  with  a  fine  and  fthin  lancet,  caiefdlW  freea  lamina  of  the  ofM 
along  its  line  of  cleavage  ;  then^  introduong  a  thread  of  Bngmm  raw  alk,  wok  it 
forward  until  the  plate  be  dininited.  Float  upon  your  gbun  alide,  and  mount  it  in 
the  desired  mann^. — ^F.  8.,  Ohurchdown." 

Thb  Archjsoloot  of  PALiEonTOLOGT. — "Inawork  entitled  '  Recfaadies  et 
Observations  NatureUes  de  Monsieur  Bocoone,  Gentilhomme  Sidlien,'  puUished 


twent7-«i^th 

the  popular  feeUng  the  opinion  that  the  generality  of  stones  which  rqnennt 
shells  are  mere  casts  of  haniened  day  which  nave  be^  compressed  between  actosl 
.shells ;  but  he  maintains  the  true  character  of  Ammonites  as  being  veritable 
shells,  though  he  advances  the  theoiy  with  diffidence.  In  the  next  letter  he  dis- 
cusses the  nature  of  the  fish-teeth  found  so  plentifully  in  Malta ;  and  after  dving 
a  full  account  of  the  singular  opinions  then  prevalent  as  to  the  non-natunil  pro- 
duction of  these,  he  condudes  that  they  are  veritable  marine  remains^  and  are 
pro^  either  that  the  sea  has  flowed  where  t^iey  are  now  found,  or  that  they  have 
oeen  vomited  by  adjacent  burning  mountains.  The  whole  work  will  repay  the 
student  of  the  early  history  of  natural  sdenoe. — S.R.P.'* 

Blocks  or  Lowbr  Oolitb  in  thb  Drift-olat  at  Lbicbstbb. — ^*'In  exca- 
vating for  the  sewerajge  works  at  Leicester,  on  the  eastern  side  of  the  liver,  blocks 
of  Lower  Oolite  rock  were  discovered,  at  a  depth  of  from  twelve  to  fifteen  fex^ 
below  the  sui&oe,  in  a  stiff  da^r.  A  great  numoer  of  them  are  of  huge  siBe,  and 
over  a  quarter  ca  a  ton  in  weight ;  all  are  much  roimded  and  worn,  some  of 
them  bemg  jwlished  in  a  high  degree,  and  showing  sections  of  shells  and  crinoids 
in  all  directions.  No  marks  of  scoring  or  grooving  have  been  foimd  on  these  ex- 
junined,  although  such  have  been  carohlly  searched  for.  Some  of  the  blocks  are 
complete  masses  of  shells,  principallv  Ostrea,  with  portions  of  encrinites  and 
corals,  all  of  Lower  Oolitic  spedes.  Tne  area  over  which  these  blocks  were  found 
was  very  considerable  ;  its  boimdary  on  two  sides  was  tolerably  aocaiately  defined 
bv  other  sewerage  excavations  in  which  no  blocks  were  found.  The  smafi  siae  of 
the  openings  made  for  the  sewers,  and  the  hundreds  of  blocks  taken  out,  may  give 
some  idea  of  the  number  remaining  covered,  bi  no  previous  excavations  m  the 
drift^day  (and  there  have  been  a  ereat  many)  have  blocks  of  this  chaiacter  and 
size  been  met  with,  althou^  rolled  Oolitic  forails  are  common  in  the  gnv^-beds. 
The  present  nearest  outcrop  of  Lower  Oolite  is  distant  from  this  snot  twelve  miles 
south-east ;  it  must  therefore  have  been  a  strong  current  that  rolled  such  UodLS 
•over  the  interveniiu^  Liassic  hLll8.--J.  Plant,  Leicester." 

Thb  Latb  W.  Kxnnbtt  Loftus,  £s<^,  F.6.&~We  regret  to  anaounce  the 
untimely  death  of  W.  K.  Loftus,  Esq.  It  occurred  at  sea,  in  the  ship  Tybmrma,  a 
week  after  he  quitted  Calcutta  on  his  return  to  England.  He  was  educated  st 
-Oaius  College,  Cambridge,  and  his  early  devotion  to  geological  study  attracted 
the  notice  of  Prof  Sedgwick  and  Sir  H.  de  la  Beche,  who  recommended  hun  for 
an  appointment  on  the  commission  for  fixing  the  boundanr  of  Turitey  and  Persia. 
He  remained  four  years  in  Asia  under  the  command  of  M^jor-Qenml  Sh-  W.  F. 
•Williams  of  Kars.  The  result  of  his  geologicsl  investigations  was  embodied  in  an 
daborate  report^  with  a  map  of  the  fi^ntier  firom  Mount  Ararat  to  Mohammereh. 
It  was  commumcated  to  the  Geological  Sodety  by  the  Earl  of  Clarendon,  read  and 
subsequently  publidied  in  thdr  journal  Whilst  in  the  East  he  devoted  his  Idsors 
to  antiquarian  pursuits  in  Lower  Chaldea  and  Susiana,  on  which  countries  and 
their  antiquities  he  published  a  huge  volume  on  his  return  to  England,  fie 
subsequently  proceeded  to  Nineveh  to  complete  the  investigations  commenced  by 
Mr.  Lavard,  and  fifty  cases  of  his  Assyrian  discoveries  enrich  our  British  Museum. 
In  the  latter  part  of  1856  he  set  out  for  India  to  fill  a  post  in  the  Geologioil 
Sodety  of  Indi^  and  proceeded  to  the  Rajmahal  Hills.  But  the  dimate  soon 
affected  his  constitution.  He  was  ordered  to  Rangoon  for  the  benefit  of  his  healtii. 
The  change  was  of  no  avail,  and  he  embarked  for  England.  He  died  of  abscess 
on  the  liver  at  the  early  age  of  thirty-seven,  and  leaves  a  wife  and  five  ymng 
chHdreiL  He  was  passioni^j  devoted  to  geology*,  and  had  a  mind  peculiarij 
adapted  for  dose  and  patient  investigation.  WhSever  he  did  he  did  well.  His 
various  pamphlets  are  evidence  of  his  zeal  and  industry  in  the  cause  of  science ; 
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but  it  18  odIt  thofle  who  enjoyed  hk  friendahip  that  can  ftilly  appreciate  his  worth. 
^is  honest  Kindness,  his  gentle  nature,  and  warm  generous  neart.  will  remain  long 
in  the  memory  of  the  large  circle  of  finends  and  acquaintances  wno  mourn  his  loss 
and  cherish  his  memory. 

Local  MusKims. — '*  Dear  Sir, — The  worthy  people  who,  with  so  much  public 

spirit,  form  these  collections  usually  be^  at  the  antipodes,  and  work  backwards, 

fso  that  their  immediate  neighbourhood  is  the  last  locality  to  be  illustrated.    This 

is  pirticularly  unfortunate,  since  the  chief  value  of  local  collections  consists  in 

their  beins  representative  of  their  district  with  its  peculiar  features ;  and  it  is 

exceedingly  disappointing  to  go  in  search  of  relics  which  perhaps  have  derived 

their  venr  names  m>m  the  place  where  vou  seek  them,  and  to  find  musty  garments 

from  Polynesia  instead  of  the  objects  of  your  inquiry.     It  will  conduce  to  the  con- 

venienoe  of  many  of  your  increasing  staff  of  readers,  if  you  will  kindly  invite  brief 

notices  of  local  museums ;  and.  after  a  sufficiently  long  interval,  pubush  a  list  of 

them  to  serve  as  a  guide  to  tne  traveller.     I  inclose  a  brief  commencement — 

Youn  truly,  S.  R.  Pattisok,  Torrington-square." 

''  Public  Geological  Museums. 
PxNZAiroB.^MuBeum  of  the  Royal  Cornwall   Geological   Society.      Rich   in 
mineral  specimens.    Rich  in  Petherwyn  fossils,  unarranged,  and  in  other 
Devonian  fiwsils  of  GomwalL 
Tburo. — Royal  Institution. — Some  good  specimens  from  the  Devonians. 
ExBTER. — Athensum. 

Tavvtoit. — Archaeological   Society.     David   Williams's  collection,  and  other 
Devonian  fossils  from  the  western  counties :  many  unnamed ;  some  named 
by  Mr.  Salter ;  much  work  still  to  be  done. 
DoBOHBSTER.— Some  good  mammalian  remains  ;  and  well  stocked  with  insect- 
remains  and  plants  from  the  Eocene  tertiaries. 
Rti>s.— New  coUection.     Good  in  Greensand  fossils  and  Wealden  bones." 
— Approving  entirely  of  Mr.  Pattison's  suggestion,  we  invite  at  once  frurther 
communications  from  those  gentlemen  who  have  knowledge  of  the  state  of  any 
of  the  provincial  Natural  Histoiy  institutions. — En.  Geol. 

The  First  Fossil  Meoaobros. — "  BallauA^  his  peculiarly  interesting  to  the 
eeologist,  as  the  localitv  where  the  first  toleraolv  perfect  specimen  of  tne  great 
Irish  elk  was  disooverea.    At  a  fiirm  known  by  tne  name  of  Balla  Terson,  to  the 
eastward  of  the  new  church,  and  about  a  mile  finom  the  foot  of  the  mountains,  are 
two  oval  depressions  in  the  drift-gravel  platform  ;  thev  are  on  either  side  of  a  by- 
road which  leads  down  from  the  great  northern  hif  h-road  to  the  sea-shore.    It 
was  in  the  most  westerly  of  the  two  that  the  ce&brated  fossil,  figured  in  the 
"  Ossemens  Fossiles,"  tom.  iv.  pi.  8,  from  a  sketch  transmitted  by  Prof.  Jamieson 
to  Baron  Cuvier,  was  discovered.     Mr.  Oswald  Douglas  {Edinburgh  Journal  of 
Seimcey  1826,  vol.  iiL  p.  28)  has  well  pointed  out  the  character  of  the  basin,  and 
the  drcumstanoes  imaer  which  the  elk  was  found. — '  It  is  a  small  turf-bog,  about 
a  hundred  yards  long  by  fifty  wide,  and  occupied  in  the  central  part  by  a  pool, 
varying  in  size  aooorain^  to  uie  moisture  of  we  season,  in  which  aquatic  pumts 
luxuriate.    The  superficial  stratum  is  a  light  and  fibrous  peat  of  good  quality, 
enveloping  some  fragments  of  bo^-timber.     The  thickness  of  the  peat  in  l^e 
centre  of  Oiis  basin  is  six  feet ;  but  it  thins  out  considerably  towards  the  mamn. 
Un9er  the  peat  is  a  bed  of  fine  bluish-white  earthy  sand,  from  two  to  three  feet  in 
thickness.    This  rests  upon  a  deposit  of  white  marl,  containing  delineations  of 
shells.    The  mari  is  of  a  fibrous  laminar  structure,  and  when  dry  as  white  as 
chalk.    The  shells  are  delineated  white  upon  a  somewhat  darker  ^und,  and  are 
discovered  by  separating  the  layers,  but  are  seldom,  if  ever,  found  in  their  original 
state.    In  this  marl  a  great  quantity  of  bones  of  tne  elk  were  found  at  the  first 
opening  of  the  pit,  occurring  at  vanous  depths  in  the  marl :  but  the  deeper  they 
were  found,  the  more  fi:e8h  and  p^ect  did  thev  tu>pear,  ana  near  the  bott(»m  com- 
plete heads  were  met  with.    The  skeleton  which  was  presented  by  the  Duke  of 
Athol  to  the  Museum  of  the  University  of  Edinburgh  was  found  q^iite  at  the 
bottom  of  the  marl,  where  the  bed  waa  about  twelve  feet  thick.    Tne  different 
bones,  though  partly  connected,  were  in  much  disorder.  An  ingenious  blacksmith 
of  the  village  possessed  himself  of  the  skeleton,  and,  in  putting  it  together  accord- 
ing to  his  own  ideas  of  what  the  animal  was,  found  himself  short  of  a  few  bones, 
wnich  he  supplied  from  the   relics  of  other  animals,  and  it  was  some  tiir-^ 
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before  the  frwid  was  diaooTerod.  This  shell-mul  would  wpeur  to  mt  on  the 
boalder-formatioD,  acoaiding  to  the  description  ^vea  by  toe  workmen.  When 
they  pierced  it,  water  immediately  sprung  up  and  inundated  die  pit  It  ia  woitii 
while  to  notice  that  the  peat  and  timber  are  confined  to  the  mumoe  of  the  basin, 
and  that  in  them' no  remains  of  the  elk  were  found ;  and  this  has  been  unifcnally 
the  case  in  the  Isle  of  Man.  Under  the  portion  of  the  fiaUaugfa  Cuxngfa  which 
stretches  down  towards  the  BaUai^ona  and  pours  fortii  its  accumulated  waten  by 
the  Garlaane  drain  into  the  sea,  similar  basins  to  these  have  heea  disooveied,  ooie 
taining  the  remains  of  the  elk,  but  they  are  all  below  the  great  turf-bogs,  in  whidi 
we  meet  with  trunks  of  trees,  both  upright  and  pxistarate.*  There  is  no  doubt 
that  great  changes  have  taken  place  throughout  this  northern  area^^  even  withia 
the  period  which  has  been  called  historical  The  old  map  of  the  lale  of  Man, 
nerformed  by  Thomas  Durham,  as  given,  bj  Speed,  OoDden,  Ghalooer,  aad  in 
Blean's  Atlas,  exhibits  ancient  lakes,  both  m  toe  south  and  north  of  the  iaiand. 
There  was  the  Malar  lough,  in  Lagazayre,  a  lough  in  Andreas  paxish.  and  Bsb 
lou^h,  the  corruption  of  which  has  given  the  present  name  of  the  viUage  in  its 
vicmity— BallaugL  The  great  lake  of  Myieshawi  or  Mirasoogh,  seenos  to  have 
occupied,  at  one  time,  a  large  portion  of  the  Cunagn,  near  the  base  of  the  moun- 
tains ;  and,  so  late  as  1506,  we  read  of  a  grant  of  one4ialf  of  the  fi^ieiyof  itto 
Huan  Hesketh,  Bishop  of  Man,  by  Thomas,  Earl  of  Derby.  The  names  of  aevenl 
estates  in  this  neighbourhood,  such,  for  instance,  as  Elian  Yane,  White  lahusd, 
&a  point  to  their  original  condition,  as  well  as  the  nature  of  some  of  the  holdingB, 
whicb  show  that  even  since  tiie  Act  of  SetUement,  there  has  beenalaree  temtoiy 
once  occupied  by  water  reclaimed  to  the  purposes  of  husbandry.'  Further  in- 
teresting particulars  are  noted  in  the  work  Dom  which  the  account  has  hem 
extracted,- '  The  Isle  of  Man,'  by  the  Bev.  J.  Q.  Gumming,  M.A.,  F.Q& 
-Yours,  &a  F.  S.  A."  ^ 
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Daa  Mmeralreich  in  Bildem.  Jiaturhialorisck'teckniMAe  Beackrakung  wnd 
Abbildung  der  wichiiffsten  Mineralien,  Yon  Dr.  J.  G.  von  Kukb.  Stuttgart : 
Schieiber  &  Schill.    1858. 

The  Mineral  Kingdom.  By  Dr.  J.  G.  EvRB,  Professor  of  Natural  Historv  to  the 
Polytechnic  Institution  of  Stuttgart  Edinburgh:  Edmonston  &  Doudas, 
86,  Princes  Stieet.    1859. 

Dr.  Kurr  is  Professor  of  Natural  Histoiy  to  the  Polytechnic  Institu^n  of 
Stuttgart,  and  be  has  in  this  work  offerred  a  most  valuable  elementary  volume  to 
the  public. 

Toe  orig;inal  work  is  in  German,  nicely  printed  on  stout  paper,  bound  in  a 
prettily-desimed  ornamental  coven  and  illustrated  by  twenty-two  plates. 

The  size  Dr.  Kurr  has  chosen  lor  his  work  is  a  fine  folio,  and  the  handsome 
plates  by  which  examples  of  the  most  important  minerals,  rocks,  and  petrifactions 
are  displayed,  deserve  high  praise  for  tne  judgment  manifested  in  tne  selection, 
and  for  the  beautiful  manner  in  which  they  are  drawn  and  coloured. 

The  name  of  the  editor  of  the  English  translation  does  not  appear,  but  his  work 
seems  to  have  been  carefully  and  consdentioualy  performed.  The  price  of  the 
English  edition  is,  however,  much  more  than  tnat  of  the  German  ;  the  plates 
being  the  same,  and  probably  imported  in  their  finished  state  into  this  oountiy. 

*  See  the  tUtement  of  BUbop  Wilson,  "  Hiitory  of  the  I»le  of  Man/'  p.  S14 :— "  Large  trees 
of  oak  and  fir  have  been  found,  some  two  fleet  and  a  half  in  diameter ;  they  do  not  lie  promiscu- 
ously, bat  where  there  is  plenty  of  one  sort  there  are  generally  few  or  none  of  the  other.^' 
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We  have  never  seen  any  elementary  book  on  mineFalogy— ever  espedally  a  dif- 
(knit  subject  to  simpli^ — ^in  which  so  much  leally  scientific  erotmding  was  so 
oaturally  and  intelhgibly  pat.  The  reader  is  first  introduced  to  the  forms  of 
(iiin^^als,  then  of  ci^^ls :  then  to  the  characters  of  hardness,  specific  gravity, 
electrical  and  chemioJ  quauties,  &cl  ;  thence  he  is  led  to  special  mineralogy,  taking 
first  in  order  the  precious  stones ;  then  follow  in  due  succession,  the  augitic 
minerals^  the  fblspathic,  micaceous,  zeolitic,  and  the  calcareous.  Compounds  of 
\)a^ta,  of  strontia ;  salts  of  potash,  of  soda,  of  magnesia,  of  ammonia ;  combus- 
tible matters ;  the  metals  ana  thdr  ores. 

The  following  passages  describing  the  xtse  of  the  blow-pipe  in  mineral  analysis. 
wili  afford  an  ezam|)le  to  our  readers  of  the  unassuming,  easy,  and  simple,  ana 
yet  thoroughly  scientific  style  in  which  the  book  is  compomd  : — 

**  As  the  purposes  to  which  minends  may  be  applied,  as  well  as  the  knowled^ 
of  indiTidiiiu  spedesj^  stand  in  veiy  close  relation  to  their  chemical  oom^yosition,  it 
18  important  to  acquire  dexterity  in  the  analysis  of  minerals  ;  and  for  this  purpose 
either  the  moist  or  dry  method  may  be  employed.  The  latter  consists  principally 
m  the  use  of  the  blow-pipe,  the  former  in  the  solution  of  bodies  in  water,  acids, 
&C.,  and  the  application  of  certain  re- agents  bv  which  precipitates  of  particular 
colours  and  conditions  are  thrown  down.  In  both  cases  the  object  is  either  to 
obtBin  decomposition,  or  new  combinations,  which  may  once  more  be  analysed. 

''  In  using  the  hlow-pipe,  small  fragments  of  the  mineral  may  be  held  either  on 
charooal  or  in  platinum  forceps;  so  that,  first,  the  fusibility,  and  then  the 
escaping  vapour  or  deposit  jeft  on  the  charcoal,  as  well  as  the  residue,  is  examined, 
either  by  reducing  it  m  the  inner  fiame,  or  by  forming  from  it,  along  with  borax, 
soda,  or  salt  of  phosphorus,  a  pearl-like  drop,  which  is  also  to  be  considered  with 
leferenoe  to  its  colour  and  appearance.    It  is  to  be  kept  in  mind,  in  using  the 
blow-pipe,  that  the  point  of  the  flame  hajs  an  oxidizing  power,  and  the  inner  blue 
cone  DM  a  reducing  influence,  that  is,  it  has  the  power  of  deoxidizing ;  also  that 
metols  easily  fused  or  reduced  should  not  be  held  m  the  platinum  forceps.    Many 
,  bodies  such  as  chalk,  become  exceedingly  brilliant  when  neated,  others  colour  the 
flame  at  once,  or  after  being  held  in  it  lor  some  time.    Thus^  for  example,  all 
calcareous  minerals  colour  it  vermiHon-red,  strontium  gives  a  brilliant  purple-red, 
lithium  a  pale  purplish-red,  potassium  a  violet,  socuum  a  pure  intense  yellow, 
baiyta  a  ereen,  bbradc  add  a  pale  sreen,  acetate  of  copper  a  ^reen,  chloride  of 
copper  a  Blue,  and  the  presence  of  duorine  may  be  easily  distinguished  in  this  way 
by  the  addition  of  some  oxide  of  copper :  while,  on  the  other  huid,  the  presence  of 
copper,  be  it  of  ever  so  small  amount,  may  be  easily  recognized  b'f  the  Dright  blue 
fiune  on  moistening  the  test  with  a  drop  of  hydrochloric  add.    The  colour  which 
certain  metallic  oxides  impart  to  a  bead  or  pearl  of  borax^  which  has  been  obtained 
by  burning  on  charcoal,  wnen  heated  on  a  platinum  wire,  is  likewise  important 
Thus,  the  oxide  of  cooalt  colours  it  blue,  the  oxide  of  copper  imparts  a  men 
colour,  and.  if  a  granule  of  tin  is  added,  it  becomes  red;  peroxide  of  iron 
makes  it  yellow  when  hot,  and  olive-green  when  cold  j  protoxide  of  iron  gives  a 
|Ta8s-green,  oxide  of  chromium  an  emerald-green^  oxide  of  manganese  an  ame- 
thyst-red, oxides  of  manganese  and  iron  together  giye  a  blood-red  or  garnet-colour, 
and  80  on  ;  while  the  oxides  of  zinc,  lead,  and  bismuth  do  not  change  the  colour  of 
the  bead.    Further  details  will  be  found  in  the  description  of  the  individual 
mineralB.    The  analysis  by  water  is  best  performed  in  a  dosed  glass-tube,  or  in  a 
small  retort  over  a  spirit-lamp,  by  which  means  small  drops  are  deposited  on  the 
colder  pwrt  of  the  tuoe.    This  experiment  serves  at  the  same  time  to  distinguish 
the  water  fitnn  the  carbonic  add,  both  of  them  producing  small  beads  in  the 
^nxjpearl. 

'*  The  presence  of  carbonic  add  is  best  recognized  mt  he  moist  way,  by  solution 
in  h};diodiloric  and  nitric  adds  until  efiervescenoe  takes  ]daoe.  Sulphur  and  sul- 
phuric add  may  be  detected  by  using  finely-powdered  spedmens  alonff  with  soda 
in  the  inner  flame,  by  the  aid  of  whi^  a  siupnuret  of  soda  is  produced,  and  tins, 
when  moistened  by  a  dn)p  of  water,  and  brought  into  contact  with  a  silver  coin, 
leaves  a  brown  stain,  and  gives  ofiT  an  odour  of  rotten  eggs  (sulphuretted 

"  %e  presence  of  siKoeous  earths  is  best  ascertained  by  melting  the  powdered 
mineral  along  with  borax  or  soda,  while  to  the  clear  pearl  which  is  formed  there 
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ii  to  be  added  salt  of  plio6i)honu ;  and  thus,  after  oontinued  heating,  the  afioeoos 
earths  may  be  recognu»d  in  the  shape  of  beads  or  points.  The  analysis  by  the 
mobt  way  may  be  performed  either  with  adds  or  water.  Water  can  only  dnsolve 
a  few  natural  salts,  as,  for  example,  rock-salt,  alum,  carbonate  of  soda,  Bolphste 
of  soda,  potass,  salts  of  magnesia,  protoxide  of  iron,  oxides  of  copper  and  tin  and 
lime  ;  the  solution  of  each  of  these  nas  a  peculiar  taste,  and  when  evmorated  in  s 
wati^-glass,  leaves  behind  the  dissolved  ult,  which  may  now  be  readily  saslysed 
by  the  ordinary  chemical  process. 

''  The  adds  act  on  several  compounds  of  silica,  especially  sucfa  as  contain  water 
(the  hydrous  silicates),  as,  for  instance,  jfbe  zeolites  ;  they  have  also  a  sdvent 
action  on  calcareous  felspar,  so  that  the  silica  separates  like  a  ielly  or  sliiiie ; 
other  silicates  must  first  be  melted,  or  mixed  with  alkalies,  if  they  are  to  be 
further  examined.  On  the  other  hand,  the  adds  dissolve  most  metallic  oxides, 
with  a  determined  colouring,  which  is  indicated  to  some  extent  in  the  aoooonto  of 
the  individual  mineEalflL** 

The  reUtions  of  the  chemical  constituents  to  crystalline  forms  is  sdmiiablj 
set  forth  in  the  same  easy  and  definite  manner ;  and  the  chapter  (m  this 
subject  contains  a  valuable  table,  displaying  the  Latin  and  Knglisn  names,  the 
symbol,  electrical  relations,  the  atomic  weight,  specific  gravity.  coEour  and  aj^ieir- 
anoe,  modes  of  occurrence,  &c.,  of  minerals.  The  minerals  noticed  are  also 
described  in  the  same  terse  and  explidt  way,  and  for  the  student  this  must  be 
regarded  as  one  of  the  best,  if  not  the  very  best,  elementair  treatise.  All  it 
teaches  is  necessary  to  be  known,  and  to  be  relied  upon,  while  ne  has  neither  to 
wade  through  a  mass  of  irrelevant  matter,  nor  to  learn  under  the  dread  of  hsTing 
to  reject,  on  future  reading,  anything  he  hias,  firom  this  book,  acquired. 


Cm  Copper-Smelting*    By  Htde  Clarke,  C.E.    London  :  Mining  Journal  Office, 

Fleet  Street    8vo.    1858. 
This  pamphlet,  a  reprint  of  a  report  of  a  paper  read  before  the  Sodety  of  Aits. 
contains  much  valuable   information  on  copper-smelting,  and  a  considerable 
amount  of  statistical  details  of  the  copper-trade. 


A  yew  Oeologieal  CKaHy  shovnnff  at  one  view  the  Order  of  Sueeeetion  of  the  Stratifed 

Bodke,  wii^  their  Mineral   Charaeterg,  Principal  Points,  Average   Thiekneu, 

Loealitiee,    Ueee  in  the   Arte,   Ae.     Arranged   by  John  Morris,  F.O.S., 

Professor  of  Gtoology  in  University  College.     London  ;    James  B^yn^^^ 

174,  Strand. 

In  our  last  number  we  noticed  one  of  the  many  admirable  tables  and  sections 

for  the  publication  of  which  Mr.  Re^rnolds,  of  the  Strand,  is  so  weU  known,  and 

it  is  with  much  pleasure  we  notice  this  tabular  chart,  whicn  we  have  recdved  as  a 

new  publication  since  oiur  last  issue. 

Wnat  the  title  professes  the  work  fiilfils.  We  have,  in  the  centre,  coloured 
spaces,  in  which  the  succession  of  the  beds  and  theur  thicknesses  are  duly 
registered  and  supported,  on  the  one  hand,  by  condse  descriptions  of  their  uses 
in  the  arts,  and  their  mineral  characters  ;  on  the  other,  by  some  half-dozen  namas 
of  the  characteristic  points  of  each  division,  and  the  like  number  of  localities  in 
which  each  division  is  typically  displayed. 

Little  is  necessary  to  be  said  of  such  works,  and  we  feel  ourselves  only  called 
upon  to  recommend  them,  or  point  out  their  defects,  for  the  benefit  of  our  nume- 
rous readers.  Of  this  chart,  we  would  say  that  it  is  worthy  of  a  place  alike  in 
the  library  of  the  student  or  the  profident  in  geolo^cal  sdence,  and  that  we  are 

§  leased  to  find  that  Professor  morris  has  modi&d  the  nomendature  of  the 
ifierent  divisions  of  the  Gnu;,  in  a  manner  to  rectify  the  objectioiuhble  t^mii 
hitherto  in  use,  to  which  we  alluded  in  our  notice  of  his  former  production. 
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THE  COMMON  FOSSILS  OF  THE  BKITISH  BOOKS. 

By  S.  J.  Maokib,  F.G.S.,  F.S.A.,  etc. 

(Continued  from  page  160.) 

Chap.  3  (continued).  The  Bemnants  of  the  First  Life-World,  and  the 

Bottom-rocki. 

What  then  was  that  old  land  like  ? 

First)  from  the  structural  and  physical  characters  of  the  primoTal 
rocks  we  may  best  gather  some  knowledge. 

In  Europe,  however,  but  few  are  the  recognised  remnants  of  those 
primitiTe  lands;  and  those  few,  bare  and  bleak,  return  as  yet  no 
defiiiite  answers  to  our  inquiries. 

In  the  northern  parts  of  Sweden  and  Norway  are  large  tracts  of 
the  oldest  gneiss,  and  in  Bohemia  M.  Barrande  has  described  enormous 
xnaBses  of  stratified  rock,  devoid  of  fossils,  and  apparently  of  Cambrian 
age,  as  forming  the  natural  base  of  his  Silurian  basin ;  but  in  that 
region,  as  also  in  Scandinavia,  the.  earliest  traces  of  animal  life  belong 
to  the  Primordial  Zone,  or  that  of  our  Stiper-stones  and  Lingula-flags, 
and  we  have  no  exact  knowledge  of  the  lowermost  crystalline  masses, 
which  are  probably  gneissic. 

In  Central  France  there  is  also  a  laige  tract  of  the  oldest  gneiss, 
covered  only  by  a  few  patches  of  lacustrine  coal,  and  which  not 
impossibly  may  never  have  been  submerged,  but  may  remain  to  this 
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hour  nearly  aa  it  rose  above  the  aea,  save  in  the  effeota  of  daaudataon 
and  atmospherio  weathering  of  long  past  ageeiy  and  in  its  thin  orost  of 
grey  lichens^  and  its  nuintle  of  scanty  herbage,  which  thus  may  grow 
where  Goal  and  Tertiary  plants  daring  former  eras  foimd  ican^ 
sustenance. 

In  our  own  isles,  all  that  remains  of  the  first  land  are  the  old 
gneissio  regions  in  the  Orkneys,  and  in  the  north  of  Scotland,  dmt 
Cape  Wrath  ;  and  these  we  have  questioned  hitherto  in  vain  for  any 
traces  of  living  things.  All  their  secrets  are  still  firmly  locked  up  in 
their  compact,  crystalline,  adamantine  breasts. 

Whether  any  traces  of  the  old  gneissic  rock — ^the  equivalent  of  the 
Laurentian  Grouj>— are  yet  to  be  found  beneath  the  mountain-maaeB 
of  the  primitive  sedimentB  formed  upon  its  shores  (our  Cambrian 
rocks,  the  equivalents  of  the  American  Huronian  group),  fiirtber 
researches,  or  rather,  perhaps,  futu:re  excavations  or  borings,  can  alone 
determine.  Probably,  however,  the  original  lands,  on  the  shores  of 
which  the  Welsh  and  Irish  Cambrian  deposits  were  formed,  have  sunk 
beneath  the  ocean  with  that  old  great  western  continent,  the  (U^fru  of 
which  remains  in  the  Upper  Paleozoic  and  Triassic  deposits. 

We  must,  then,  for  the  present,  leave  the  nature  and  conditions  of 
the  first  land  in  that  obscurity  in  which  ages  of  time  have  enveloped 
it,  and  turn  to  the  earliest  stratified  deposits  on  its  shore,— o^ 
Cambrian  or  "  bottom-rocks,"— for  our  first  intelligible  data  of  the 
earth's  early  history. 

Some  portions  of  these  primary  sediments  remain  in  Gaamarvon. 
The  grits,  8,000  feet  thick,  of  Harlech,  in  North  Wales,  belong  to  this 
age  ;  and  equivalent  rocks  rise  from  beneath  the  Lower  Silurian  near 
St.  David*8  Head,  in  South  Wales.  Vast  masses  are  also  found  at 
Bray  Head,  in  Ireland,  and  a  patch  also  probably  occurs  at  Charnwood 
Forest,  in  Leicestershire,  although  the  last  is  possibly  only  an  altered 
Silurian  deposit. 

For  a  long  time  it  was  believed,  firom  their  ccystalline  character, 
that  the  schists,  quartsose,  and  felspathic  rocks  of  the  Isle  of  Ajd^^^ 
were  more  aneient  than  any  of  the  strata  of  the  adjacent  mainland. 
But  this  is  not  the  case,  for  it  is  now  well  ascertained  that  they  ^ 
but  altered  Silurian  beds,  and  that  the  rocks  firom  whioh  they,  as  wdl 
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as  the  alates  of  LlanberriB  and  Bangor  were  derrred,  have  long  since 
subsided  beneath  the  waves. 

Pafifling  the  Menai  Straits,  towards  the  west  flanks  of  the  moun- 
tainous range  of  Snowdon,  we  find  *'  huge  buttresses  of  very  ancient 
grit,  schist,  slate,  and  sandstone,"  of  Cambrian  date. 

But,  after  all,  the  best  British  example  of  lowest  sedimentaty  or 
**  bottom-rocks  "  occurs  at  the  Longmynd  mountains,  in  the  typical 
region  of  *^  Siliiria,"  Shropshire.  And  there  and  at  Bray  Head  only 
(with  one  or  two  isolated  exceptions,  referred  to  subsequently)  have 
any  traces  of  fossils  as  yet  been  found. 

I  remember,  many  years  since,  seeing  the  Longmynds,  when  I  knew 
very  little  about  Geology,  and  nothing  at  all  of  the  history  of  those 
hills,  and  thinking,  as  I  passed  them,  what  old  hills  they  looked.    The 
late  Professor  Edward  Forbes  and  others  have  expressed  the  same 
feeling ;  and  certainly  there  is  something  very  remarkable  in  their 
appearance.    The  valley  to  the  west  of  them  is  bounded  by  some  low 
hills  of  micaceous  schist,  ranging  along  the  base  of  a  craggy  ridge  oi 
trap  mountains,  of  which  the  Wrekin  forms  the  northern  extremity, 
and  oontinued  on  the  south  side  of  the  Severn  by  those  of  Acton- 
Bomell,  Frodesley,  the  Lawley,  Caer  Caradoc,  and  Hope-Bowdler.  These, 
like  the  Wrekin,  have  the  longest  diameter  from  north-east  to  south- 
west, and  rise  very  abruptly,  at  an  angle  of  60®,  from  the  plain  below. 
The  vale  in  which  Church  Stretton  is  situated  separates  the  trap  moun- 
tains from  the  remarkable  mass  of  hills  called  the  Longmynds,  which 
gradually  rise  to  the  height  of  800  feet,  and  then  with  a  level  and 
nearly  unvarying  summit  stretch  for  several  miles  towards  Bishop's 
Castle.     A  peculiar  squareness  seems  to  characterize  these  mountains, 
and  from  Stretton  Yale,  whence  three  or  four  series  of  hills  are  seen 
nsing  one  above  another,  this  feature  is  particularly  apparent.     The 
individual  mountains  are  generally  separated  from  each  other  by  a 
laarrow  de^  glen,  traversed  in  its  length  by  a  small  stream,  sometimes 
foaming  in  cascades  over  rugged  ridges,  and  sometimes  more  gently 
flowing  beneath  overhanging  wood&     The  Longmynds  for  the  most 
part  are  covered  with  heath  and  a  short  grass  that  fiimishes  exten- 
^ve  pasturage  for  numerous  flocks  of  sheep ;  and  from  their  flanks 
brooks  and  streamlets  break  out  and  flow  northward  into  the  pW^ 
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of  Shrewabuiy,  or,  trending  Bonthwifd^  water  the  country  between 
Bishop's  Gaatle  and  Ludlow. 

-  The  lowest  strata  of  the  Longmynds  range  along  the  western  &de 
of  the  Stretton  valley,  and  consist  of  thin,  fragUe,  glossy  schists,  or 
day-slate,  with  two  or  three  minute  layers  of  siliceous  limestone,  of 
Bcaroelj  more  than  an  inch  in  thickness.  These  beds,  partially  inter- 
fered with  by  bosses  of  eruptiTC  trap-rock,  dip  to  the  west-nortb-weat, 
and  are  overlaid  by  a  vast  and  regular  series  of  hard  purple  or  plum- 
coloured,  greenish,  and  grey  schistose  flsgstoneB  and  siliceous  gnta. 
Quarts-veins  occur  here  and  there,  but  on  the  whole  the  mass 
consists  of  schistose  and  gritty  sandstone,  often  finely  laminated,  and 
scarcely  at  all  affected  by  slaty  deavage.  These  highly  inclined  beds 
are  overlaid  in  the  direction  of  their  dip  by  other  masses  of  purple 
sandstone,  conglomerates,  and  schists,  of  very  considerable  dimensions, 
the  highest  of  which  pass  conformably  under  the  Stipei^tcmes  and 
other  Lower  Silurian  strata.  The  thickness  of  these  Longmynd  rocks, 
as  taken  at  the  out-crop  of  their  highly-inclined  edges,  is  stated  bj 
the  Government  surveyors  at  26,000  feet 

Fossils  were  first  discovered  in  these  beds*  in  1856,  by  Mr.  Salter, 
PalsDontologist  of  the  Geol<^cal  Survey,  in  nearly  vertical  beds  ot 
hard  flaggy  sandstone,  occurnng  along  the  strike  of  the  Longmynds 
about  a  mile  and  a  half  east  horn  the  principal  ridge,  and  which  form 
part  of  a  series  of  bluish-grey  sandstones,  alternating  with  purplisn 
slaty  beds,  lying  below  the  conglomerates  and  red-sandstones  of  the 
Portway,  and  above  the  thick  series  of  dark-olive  schists  exposed  at 
Church  Stretton. 

From  the  upper  olive  shales  (Lign.  1,  Stratum  2)  to  the  hard  grey 
grits  of  the  Portway  (Stratum  8),  through  a  series  of  beds  of  more 
than  a  mile  in  thickness,  the  ripple-  and  worm-marks  are  conspicuous. 

The  time  was  when  men  wondered  at  the  strange  forms  vbicb 
nature  produced  in  the  quarries  and  in  the  rocks,  and  assigned  sape^ 
stitious  tales  and  qualities  to  such  natural  phenomena.     The  past 

♦  The  Oldhamise,  foiuid  in  1847  by  Dr.  Kinahan  in  the  Cambrian  rocks  of  Bray 
Head,  were  the  first  relics  found  in  the  Cambrian  rocks.  Of  these  we  shall  sp^ 
presently.  Burrows  of  Annelides  have  also  been  obtained  at  Bray  Head  by  p- 
Kinahan ;  one  trumpet-shaned  form  of  which  finom  thenoe  has  been  named  bjrtn^ 
gentleman  ffitUoderma  lithemica. 
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«neration  disputed  about 
be  plastic  virtues  of  the 
artb,  and  &iicied  that  in 
offiils  they  saw  the  sporta 
if  nature    or  the   gemu 
if    fatnre     beings.      But 
uodem  geologiata,  acting 
ID   the    principle   of  ob- 
lerving  the  actual  pheno- 
nena  going  on  around  oa, 
— of  studying  and  noting 
the  things  which  an,  and 
of   referring   the    pheno- 
mena of  the  past  to  tAis 
standard, — hare  acquired  ^ 
apoveraudlumdit^ofrca-  >* 
soning  unrivalled  among  o  | 
the   q>eculatiTe   scieuoes.  Q 
The  shales,  sohiata,  sand-  ea  "W 
stones,  and  oonglonierates  ^  | 
are   the    ooze,    sand,  and  g  5 
bnohes  of    the  primeral  ^  ^ 
seas,  and,  denoting  a  shal- 
low line  of  coast,  in  them- 
Belves  present  the  first  in- 
dication of  the  proximity 
of  dry  land.     By  this  rea- 
soning we  loam  more; — 
Uiat  these  primeval  strands 
were  flat  and  level  shores, 
from  which  the   tide   re- 
dded, for  the  sun's  wann 
^yt  bearing  down  upon 
them  baked  and  fissured 
the  alimy  qom  j  and  innu- 
mei^ble    impressions    of 
these    "sun-cracks''    still 
traverie  the   surfaces    of 
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the  beds,  wbile  myriads  of  little  cirouhr  hollows  remain, — die  imprlnti 
of  primeval  showers.  Strange  that  such  fleeting  inddenis  should  be 
the  most  and ent  records  of  the  world,  and  stranger  still  that  trade  of 
the  soft  worms  and  sea-weeds  of  the  primeval  shores  should  be  the  fix^ 
organic  fossils.  Two  holes  in  the  sands  apon  onr  shores  mark  to  the 
fisherman's  eye  the  habitation  of  the  lob-worm.  On  the  waTe-maiked 
surfiu)es  of  these  primitiya  shales,  hundreds  of  such  worm-bairows 
are  crowded  together  in  the  greatest  profusion.  Some  sa«  srasU, 
others  large,  and  in  pairs,  indicating  the  entrances  and  the  outlets,  as 
in  those  now  living  on  our  coasts.  Sometimes  the  burrow-holee^  oblite- 
rated by  the  rasping  action  of  the  waves  on  the  flat  shores,  bare  been 
preserved  in  the  hollows  of  the  ripple-mark%  or  the  furrows  of  the 
runnels,  which  during  the  recess  ot  the  tides  had  worked  their  pigmy 
gorges  in  the  sand. 

As  the  breath  of  the  primeval  winds  passed  over  the  primevBl 
shores,  it  ruffled  gently  up  the  fine  sandy  mad,  whidi,  banlenh^  in 
the  sun  or  drying  in  the  wind  when  the  waters  receded,  was,  on  their 
return,  covered  up  by  a  coating  of  fine  silt.  Each  succeeding  tide 
added  layer  to  layer,  and  thus,  by  the  gentle  and  successive  deposil  of 
films  of  mad,  the  records  of  the  most  evanescent  meteorological 
phenomena  have  been  retained  and  preserved. 

Thus  have  been  preserved  the  ripple-marks ;  and  from  them,  more- 
over, we  learn  the  direction  and  force  of  the  wind  that  formed  them. 
The  particles  of  matter  moved  by  its  power  would  travel  up  the 
longest  incline  of  the  ripjjle-mound,  and  fisJl  down  by  its  own 
momentum  on  the  steepest  slope ;  and,  as  on  our  present  shores,  it 
will  be  seen  that  the  general  trend  of  the  ripple-mounds  and  -fiirrowa 
is  at  right  angles  to  the  point  from  whence  the  wind  blows ;  by  the 
converse  of  the  rule,  a  straight  line  drawn  at  right  angles  to  the  trend 
of  the  fossil  ripple-marks  must  point  to  the  quarter  whence  the 
breeze  which  formed  it  issued. 

In  the  same  manner,  by  successive  covering  by  pellicles  of  iiesh 
mud,  have  the  sun-^nucks,  the  rain-drops,  and  the  worm-holes  been 
preserved. 

In  the  specimen  figured  in  Plate  YII.  the  rain- drops  were  much 
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n^lyraded  before  tbej  were  coyercd  up  and  entombed ;  the  ean-onok 
shows  the  drying  influences  of  the  wind  and  Bim ;  nhile  in  the  hollow 


Uga.  t. — Bii-HirrL».    Tha  txiow  Indlomte*  tha  dlncUon  of  tlia  wind. 


spaoea  where  the  moiBtnre  was  retained,  the  worms  perforated  hj 
sooree  the  damp  earth. 

"  We  may  live,"  says  Mr.  Binnoy,  "  among  the  grandest  aoenee  of 
nature,  or  may  viut  the  noblest  monuments  of  art,  and  remain  in- 
sensible to  their  beanty  or  aublimity.  DifFbrently  affected,  we  may 
find  in  the  barren  aaods  of  the  sea-shore  enjoyment  of  the  purest 
obaracter,  and  speonlations  which,  rising  from  nothing  more  important 
than  the  trul  of  a  sea-slug^  «ill  lead  us  to  contemplate,  and  in  some 
measure  to  comprdiend,  some  of  the  most  ext^jntdve  operations  of 
nature,  and  bring  under  review  unnumbered  ages,  past,  present,  and 
to  come." 

The  ArenJoolm  construct  no  tubes  on  the  sur&ce  of  marine  objects, 
they  have  no  protectii:^  cases  nor  shells,  no  solid  skeletons,  but  their 
soft,  ring-formed  bodies,  supporting  on  each  segment  tufts  of  bristle- 
feet,  and  feathery,  Tcin-lik^  external  lungs,  lie  buried  in  the  sand,  and 
there,  by  means  of  their  terminal  retractile  probosois,  unarmed  by 
t«eth,  these  si^tless  beings  suck  in  the  watery  sand,  or  ooze,  and 
obtsin  their  nutriment  in  the  organic  particles  it  contuns.  Dying, 
they  leave  nou^t  but  their  burrows  and  their  trails ;  of  themselves, 
nothing. 

These  old  fossil  worm-holes  of  the  Longmynds  are  much  smaller 
than  the  recent  ones  of  the  common  Arenkola  pitatiwvm;  and  in  all 
cases  that  I  have  seen,  there  is  in  them  an  absence  of  those  coils  of 
sands  at  the  vent-ends  of  the  burrows,  and  of  the  conical  cavities  at 
the  other  extremities,  which,  everywhere  on  our  sea-sands  and  shores, 
mark  the  existence  below  of  the  innumerable  thousands  of  the  fisher- 
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mui'a  bait  We  have  noticed  this  last  point  not  from  any  d«nre  to 
invalidate  Mr.  Salter's  detenninatioo,  but  for  the  purpose  of  drawing 
ktteutioD  to  a  claaa  of  holes  which  appe&r  to  have  been  lutherto 
totally  disregarded  by  pal»0Qtol<^;iAt8, — I  mean  those  made  by  the 
long  liphons  of  many  of  the  mollusca.  I  have  frequently  detectM 
great  oolonieB  of  Telleua,  and  other  such  ehells,  by  the  double 
proximate  boles  fonned  by  their  long,  slender,  siphonal  tubes,  and  the 
inhalent  and  exh^ent  currents  of  water  which  pose  to  or  from  them. 

Mr.  Hanoook  has  recently  shown  many  so-called  foesil  worms  and 
worm-traoki  to  be  the  trails  of  cnutaoea,  and  I  think  at  least  some  of 
the  now-ooDsidered  Arenioolites  and  vorm-bnrrows  will  ultimately  be 
attributed  to  some  of  the  mollusca  associated  with  tbem  in  the 
■amebeds, 

Th«  most  remarkable  of  the  Church  Stretton  foeeils,  however,  are 
the  tew  fragments  of  a  Trilobite,  called  by  Mr.  Salter  PaUxopsg^ 


Stmuasi,  and  allied  to  the  Dik^ocephalm  MintuKleiuu  described  by 
Dr.  Dale  Owen,  from  the  Minnesota  Territoiy,  United  Statea  l^e 
most  intelligible  of  these  fragments  is  a  portion  of  the  pygidium, 
or  candal  extremity,  3^  inebea  broad,  and  ftha  of  an  inch  long, 
the  equivalent  of  the  part  moiked  p',  p',  of  the  American  Dike- 
looepbaluB,  fig.  i,  p  169. 

Some  obaonre  traoea  of  sea-weeds,  Chondritei,  have  been  found  also 
by  Ur.  Salter  at  Hoel-y-oi,  a  mountain  near  Bangor,  npon  the  sor&oe 
of  a  ooaree  sandstone ;  but  these  remains  are  too  imperfect  tor  tm 
exaot  description.  And  two  species  of  Paheorchorda  and  two  of 
Chondrites  have  been  abo  described  by  Professor  MocCoy  from  the 
Skiddav  slates.  But  with  these  exceptions,  the  only  other  locality  in 
whidi  Cambrian  fossils  bare  been  fbund  is  Bray  Head,  in  the  county 
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of  Wicklow.  It  waa  there,  however,  nine  years  before  Mr.  Salterns 
discoveries  in  Shropshire,  that  the  first  relics  of  a  primordial  organized 
life  -wete  fonnd  by  Dr.  Einahan. 

Of  those  fossils  doubtfully  an  animal  or  a  plant,  we  are  as  yet  only 
acquainted  with  one  genus ;  one  species,  the  Otdhamia  radiata*  I 


Ugn.  4. — ^DiKSXiOCBPHALVt  MurKBBOTSwsit.  (Two-thirds  nat.  Bix«.)  Prom  the  Lowest  Sand- 
stones, at  Stillwater,  Minnesota.  (Reduced  from  the  figure  in  Dr.  Dale  Owen's  "  Geological 
Report  of  Wisconsin,  Iowa,  and  Minnesota.") 


have  already  figured  in  Vol.  I.  {see  Frontispiece)  in  connexion  with 
these  papers.    The  other,  and  common  form — ^for  in  these  old  Irish 
schists  they  exist  in  myriads,  the  scaling  sur&ces  of  the  rooks  bein 
completely  bespattered  with  their  6l^;ant  forms — ^I  now  present  to 
tay  readers  in  Plate  VIII. 

*  Lately  another  pecaliar  and  obscore  ibrm  has  been  found,  ffa/ughumia. 
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Then  OUbwikB  are  supposed  to  be  related  to  the  homy  soophytea 
(Hydroid  polyps^  such  as  the  Sertularia,  and  the  other  flexible, 
ilBathery,  homy  oorals,  which,  drifted  ashore  by  the  wayes,  are  blown 
aboat  on  our  beaches.  In  each  of  the  oells  of  these  homy  Sertalanan 
polypidoms,  when  liTing,  was  an  animal  posseaaed  of  numeroaa 
tentadeSy  and  of  a  ample  stomach-saa  Each  was  oonneeted  by  a 
common  stem  to  the  others,  so  that  each  poiypidom  would  be  regarded 
as  either  a  liying  animal  mass  with  numerous  beads^  or,  more 
properly,  as  a  connected  colony  of  individuals  never  oompletdy 
separated  from  their  parents,  out  of  which,  like  the  branehes  of  a 
yegetable,  they  budded  and  grew. 

Some  haye  thought  these  Oldhamiie  to  have  been  animals  allied  to 
the  flexible  branching  Bryozoans,  such  as  our  common  SMeanMr^ 
farcminoideif  which  has  a  more  highly  organized  system  of  digestive 
organs. 

Thus,  if  our  first  traces  of  it  are  to  be  depended  upon,  organic 
life  has  not  begun  with  the  lowest  grades,  nor  with  the  highest    In 
the  sediments  of  those  first  sea-washed  shores,  it  is  not  the  shapeletf 
sponge,  which,  without  locomotive  capacity,  lazily  imbibed  the  briny 
fluid  by  one  set  of  pores  to  drive  it  out  in  streams  from  othen^  nor 
the  simple  foraminifer,  whose  traces  of  existence  we  find ;  nor  was  it 
man,  of  highest  organization,  who  has  left  his  footprints  upon  those 
first  silent  shores.     The  ancient  lug-worm,  formed  of  rings^  and 
not  abhorrent,  like  the  earth-worm,  in  its  red  and  unctuous  look, 
but  radiant  with  gay  colours^  and   beautiful  to  look  at,    like  the 
sesrworms  and  nereides  of  our  shores ;  and,  from  their  food  consistzng 
of  decaying  vegetable  and  animal  matter,  indicating  therefore  the 
existence  then  of  sea-weeds,  or  of  the  minuter  forms  of  animal  life-^ 
the  Sertulian  zoophytes,  ever  and  anon  protruding  their  beautifal 
circles  of  hyaline  and  feathery  tentacles,  graspix^  their  tiny,  almoet 
microscopic  prey, — and  the  orustaceous  Trilobite,  all  well  developed 
and  by  no  means  simple  forms  of  aninud  construction.    These,  and 
simple  but  lai^;i8h  sea-weeds,  are  the  first  fossils  the  most  searchiog 
inquiries  have  as  yet  discovered,  and,  as  fiur  as  we  yet  know,  these 
were  all  that  lived  or  grew  on  those  primeval  shores,  on  which  nor 
waves  nor  ripples  landed,  the  glittering  fish;  for,  as  fiur  as  we.  yet 


know,  the  ^de  ezpanae  of  ocean  waters  was  then  untenanted  by  the 
scaly  tribe. 

And  now  I  wonld  say  a  few  words  why  it  is  believed  that  these  are 
the  first  traces  of  organised  li£d  upon  our  planet. 

While  in  Europe  generally  the  older  strata  are  much  broken  up  and 

metamorphosed  over  some  large  tracts,  they  are  still  in  others  but  very 

little  altered  from  their  original  condition  of  sediments ;  and  certainty 

not  more  so  than  the  newer,  though  still  vastly  ancient,  Silurian  fossili- 

feroTis  deposits  which  succeeded  them.    For  a  thousand  miles  around 

New  Tork,  such  ancieat  primitive  strata  stretch  in  a  nearly  level  and 

unchanged  condition  j  and  in  Russia,  vast  plains  and  low  hill-regions 

are  similarly  unaltered,  until,  in  their  range  towards  the  igneous 

eruptive   masses  of  the  Urals,  they  become  ciystalline  and  meta- 

moiphoeed. 

In  our  own  land,  the  old  Cambrian  rocks  are  not  more  altered  in 
structural  character  than  the  Silurian  beds  above  them,  in  which 
fossils  are  abundantly  found.  There  is,  therefore,  no  physical  obstruc- 
tion to  the  preservation  in  the  fossilized  state  of  the  living  creatures 
and  plants  of  the  primeval  lands  or  seas.  ' 

We  shauld  bear  in  mind,  however,  that  of  these  old  rocks  we  have 
as  yet  bul  scanty  knowledge ;  that  there  are  abroad,  both  in  Europe 
and  America,  great  masses  of  imfossiliferous  rock  underlying  the 
Silurian  etrata  which  have  never  been  searched  for  orgahic  remains ; 
and  that  even  in  our  typical  region,  the  Longmynd,  there  are  Cam- 
brian strata,  both  above  and  below  the  fossiliferous  bands,  in  which  as 
yet  nothing  has  been  foimd,  and  therefore  we  may  still  hope  to  obtain 
fbrther  and  more  correct  evidence  of  the  &una  and  flora  of  that  vastly 
remote  era. 

We  have  then,  in  mental  vision,  looked  through  the  long  vista  of 
past  ages,  to  see  the  first-born  lands  of  our  mother-earth  joyously  bask- 
ing in  the  smiles  of  the  sun,  bathed  in  the  tear-drops  of  the  clouds,  and 
scarred  with  the  blasts  of  the  waves  and  the  storms.  We  have  looked 
back,  at  least,  to  perceive  a  world  governed  by  the  same  natural  laws 
>a  our  own.  But  how  little,  after  all,  do  we  know  of  that  primitive 
^orld  I  How  hard,  through  the  mists  and  obscurities  of  myriad  ages, 
to  trace  out  any  of  its  features  !    As  a  babe  unfolding  its  eyes  to  the 
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day  stares  vacantly  around^  so  the  most  gigantic  mind  fint  gp^ee,  bj 
God*8  will  mercifully,  on  the  fint  aspect  of  creation. 

Like  that  of  the  child,  day  by  day  the  mind  of  the  student  aoqoira 
strength,  until  at  last  it  grasps  within  its  own  capacity  the  whole 
expanse,  and  bravely  treads  in  fields  unknown,  undaunted,  undeterred ; 
at  every  stride  becoming  more  and  more  reverently  and  devoutly 
impressed  with  the  mysterious  powers  and  attributes  of  our  great 
Eternal  Father. 

We  have  spoken  all  that  is  known  of  the  first  w<»id  and  its  inha- 
bitants, and  these  are  the  l^nds  of  the  Bottom-rocks.  In  one  of  the 
sweet  tales  bequeathed  to  us  by  our  Saxon  fore&thers  of  the  Yenerable 
Bede,  we  are  told  that  a  boy  in  mockery  once  led  the  venerable  old 
man,  when  blind  with  age,  into  a  vale  ^  that  lay  all  thiddy  sowed 
with  mi^ty  rocks,"  and  in  mischief  told  him  ''  many  men  wanted  to 
hear  him.**  Eloquently  and  long  the  gentle  preacher  expounded  on 
the  wonderful  ways  and  goodness  of  God,  until  ''the  tears  ran  down 
his  hoary  beard,"  and  "  when  at  the  dose,  as  seemeth  always  meet, 
he  prayed  '  Our  Father,'  and  pronounced  aloud 

'  Thine  is  the  kingdom,  and  the  power,  Tniira 
The  gloiy  now  and  thnragh  eteniitj,' 

^'  at  once  there  rang  through  all  the  echoing  vale  a  sound  of  many 
thousand  voices,  crying.  Amen  i  most  reverend  sire,  Amen !  Amen !" 
Truly,  from  the  primeval  rocks  rings  out  the  universal  response, 
echoed  and  re-echoed  from  innumerable  world-dusters,  and  from  eveiy 
portion  of  illimitable  space  through  which  the  Creative  Energy  has 
passed  in  its  eternal  and  ever-expanding  progress,  Thihb  is  the 
kingdom,  the  power,  and  the  glory.     Amen,  Amen. 
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NOTICE  OF  THE  OCCURRENCE  IN  FLINTS  OF  SMALL 
SILICEOUS  NODULAR  CONCRETIONS,  CONTAINING 
DIFFERENT  SPECIES  OF  FORAMINIFERA. 

By  N.  T.  Wethbrbli^  Esq.,  M.R.C.S. 

I  HAVE  often  observed  in  flints  from  the  gravel-pits  in  the  vioinitj 
of  Higfagate,  and  at  Finchley,  Whetstone,  and  Muswell-hill,  small 
rounded  bodies,  about  the  size  of  a  pea.  When  the  flints  are  fractured, 
these  bodies  are  generally  broken  across,  and  in  some  instances  I  have 
found  them  to  contain  Foraminifera.* 


Pics.  1 


2 


EXPLAVATIOV  OF  FXGVBSB. 


Fig.  1.— Section  of  allixit  with  CruMlaria  rotulaia,    a.  Specimen  not  surronnded  bj  a  pea-like 

concretion,    b.  Spedmen  ■uirounded  by  a  nodular  body.*— Whetstone  gravel-pit. 
M  2.— Portion  of  a  flint  with  two  nodular  bodiea  having  hollow  centres;  the  fossils  forming  the 

nuclei  having  disappeared.'^Muswell-hill. 
••  3.— Portion  of  a  flint  having  externally  nodular  bodies  with  Fonuninifera  in  their  centres.— 

Finchley. 
M  4.— Portion  of  a  flint  with  a  smooth  surface,  on  which  is  visible  a  water-worn  nodular  body 

ezpoeing  a  FoTsminifier  in  the  middle. 
•I  5. — Portion  of  broken  flint  with  numerous  sections  of  minute  nodular  bodies. — Whetstone. 

As  yet,  I  have  only  seen  one  fossil  in 
the  centre  of  each  of  these  small  nodules, 
and  I  think  it  is  probable  that  the  major 
part,  if  not  all,  of  them  have  an  organic 
centre,  although  many,  when  broken,  do  not 
exhibit  the  nucleus.  This,  I  consider,  can 
be  explained  as  follows : — ^The  nodule  msy 
be  fractured  above  the  centre,  as  along  the  line  a  a',  fig.  6 ;  or  below, 
^Bt  b  I/,     In  either  of  these  cases,  the  fossil,  c,  in  the  centre,  which 


Fig.  6. 


*  Mr.  T.  Rupert  Jones  has^  with  his  usual  kindness,  given  me  the 
seyeral  of  the  species — OritUllaria  roiukUOj  Nodotaria  zippei,  LUuola  n 


names  of 
nautihfdea, 
N.  T.  W. 


in  general  is  very  small,  would  not  be  visible.  Again,  it  is  a  well- 
known  fact,  that  many  organic  remains  in  flint  have  been  removed 
by  natural  causes,  leaving  very  little  or  no  trace  of  their  former 
existence,  so  that,  in  this  latter  instance,  the  centre  may  be  exposed 
without  any  of  the  original  organic  structore  being  discoverable. 
There  is  an  interesting  specimen,  from  Muswell-hiU,  ^g.  2,  )uiviiig 
two  of  the  nodules  with  the  centres  hollowed  out ;  the  fossils  having 
thus  disappeared* 

These  small  concretionazy  bodies  are  in  most  flints  very  essily 
detected,  from  their  having  usually  a  very  difierent  aspect  and  colour 
from  the  flint  which  surrounds  them.  Different  specimens  vary  in 
thickness,  and  some  are  opaque,  others  semi-transparent. 

On  looking  over  a  gravel-heap,  flints  are  occasionally  met  with 
having  rough  and  irregular  external  surfiu)es.  On  such  sur&oes  I 
have  detected  many  of  the  pearlike  concretions  above  alluded  to. 
These  have  generally  the  upper  or  most  exposed  part  flattened  from 
attrition,  and  occasionally  the  concretions  are  so  much  water-worn  sa 
to  expose  the  fossil  in  their  centres.  Sometimes  these  small  bodies 
are  found  partly  rubbed  down  on  the  flints  with  a  smooth  exterior. 
Although  I  have  drawn  particular  attention  to  the  &ct  that  many  of 
these  bodies  are  of  the  size  of  a  pea,  I  should  observe  that  much 
larger,  as  also  very  minute,  examples  occur.  They  vary  also  in  shape 
from  spherical  to  oviform  and  subcylindrioaL 

I  am  induced  to  make  this  communication,  as  it  bears  upon  the 
subjects  noticed  in  my  two  recent  papers  read  before  the  Geological 
Society  respecting  the  organic  centres  of  the  nodular  concretions  in 
the  London  clay,  and  on  the  origin  of  the  structure  of  some  banded 
flints. 
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A  CHAPTER  ON  FOSSIL  LIGHTNING. 

"Bj  G.  D.  QiBB^  M.D.^  M.A.y  F.G.S.,  Member  of  the  Canadian  Institute. 

The  ezpresaion  ''  fossil  lightning'*  may  seem  somewhat  paradoxical, 
13111  it  is  bere  employed  in  a  figurative  sense  to  designate  a  condition 
of  things  which  we  have  good  modem  evidence  to  prove  to  have  been 
the  result  of  the  lightning's  flash,  myriads  of  ages  gone  by.     Of  late 
years  vitrified  sand-tubes  have  been  discovered  in  Cumberland,  in 
Prussia,  South  America,  Natal,  and  other  places ;  and  these  have  been 
very  clearly  made  out  as  having  been  directly  caused  by  lightning, 
and  hence  they  have  been  called  by  mineralogists  '*  Fulminary  tubes*' 
or  Fulgurites.     All  these  would,  appear,  so  &r  as  we  caii  ascertain,  to 
have  been  formed  at  comparatively  a  very  recent  period,  and  hardly, 
therefore,  deserving  of  the  appellation  of  '^  fossil  lightning.**    Never- 
theless, as  I  have  come  across  some  examples  of  such  bodies  on  the 
surface  of  the  flagstones  which  form  our  pavements,  and  of  the  an- 
tiquity of  which  there  cannot  be  any  doubt  whatever,  I  have  no 
hesitation  in  making  use  of  the  term  which  heads  this  chapter. 

If  I  had  at  one  time  any  scruples  upon  this  point,  they  were  re- 
moved whilst  attending  the  instructive  lectures  so  eloquently  delivered 
hy  that  great  philosopher  and  distinguished  comparative  anatomist, 
Professor  Owen,  at  the  Museum  of  Practical  Geology,  in  the  early 
part  of  the  last  year.    He  used  this  expression,  in  his  first  lecture  on 
Fossil  Birds,  when  particularly  speaking  of  the  various  modes  in  which 
the  evidences  of  evanescent  things  become  recognisably  preserved 
in  rockj  as  illustrated  by  meteoric  phenomena,  footprints,  soft  and 
soluble  plants,  and  animals.     The  **  fossil  lightning,**  as  exhibited  in 
the  British  Museum,  he  lucidly  described,  and  pronounced  some  of  it 
even  to  be  forked.     As  further  illustrating  evanescence,  I  may  for  the 
moment  refer  to  some  specimens  of  rain-prints  and  shrinkage-cracka 
on  the  under  side  of  layers  of  carboniferous  sandstone  from  Cape 
Breton  (Nova  Scotia),  figured  and  described  by  Sir  Charles  Lyell,  in 
the  Geological  Society*s  Journal  and  in  his  ''Manual  of  Geology.** 
The  la^  size  of  the  rain-drops  would  indicate  most  probably  a  vio- 
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lent  showery  laating  but  a  short  period  of  time,  and  followed  by  a 
gleam  of  sunshine  which  was  powerful  enough  to  produce  a  rapid 
drying  of  the  sand,  and  the  formation  of  shrinkage-cracks,  which, 
together  with  the  depressions  formed  by  the  rain-drops,  the  latter 
often  so  strikingly  marked  as  to  indicate  the  very  direction  of  the 
shower,  became  covered  by  a  thin  layer  of  sand  on  the  next  flowing 
of  the  tide.  The  shrinkage-cracks  and  the  laige  drops  of  rain  I  have 
heard  described  as  instances  of  fossil  ninshine. 

Fulgurites  were  first  discovered  by  the  shepherd  Herman  in  171 1> 
whose  specimens  are  still  preserved  in  the  Museum  at  Dresden; 
Hentzen  next  found  them,  in  1805,  and  he  was  the  first  to  reoc^niae 
their  true  nature.  They  are  generally  compressed  in  form,  mostly 
hollow,  and  taper  in  their  descent  into  the  sand  vertically.  Some  are 
distinctly  furcated,  and  in  many  specimens  lateral  branches,  also  tu- 
bular and  firom  two  to  three  inches  long,  and  not  exceeding  a  quarter 
of  an  inch  at  the  point  of  junction,  proceed  from  various  parts  of  ihe 
parent  tube.  These  small  branches  gradually  bend  downwards,  and 
assume  a  more  or  less  conical  form,  terminating  in  abrupt  and  doeed 
points.  If  the  lightning  has  encountered  the  resistance  of  pebble^^  or 
has  passed  through  wet  sand,  the  tube  becomes  not  only  contorted 
and  twisted  in  its  course,  but  is  ako  much  flattened  and  compressed. 
Mr.  Irton  found  a  tube  at  Drigg,  which  was  hollow  for  eight  or  nine 
inches,  then  became  completely  solid  without  any  central  perforation, 
while  lower  down  it  again  assumed  the  rugged  and  tubular  condition.* 

The  extreme  diameter  (or  bore  (t)  of  the  lightning)  of  these  tubes 
is  an  inch  and  a  half;t  the  internal  cavity  is  rarely  circular,  being 
either  triangular,  quadrangular,  pentangular,  oval,  or  some  irregular 
figure ;  their  length,  as  stated  before,  is  from  a  few  feet  to  upwards 
of  forty  feet;  the  thickness  of  their  walls  has.  reached  -ji^th  of  an  inch, 
and  their  largest  circumferetice  from  two  to  five  inches,  as  I  have 
determined  by  actual  measurement 

Nearly  all  the  tubes  met  with  have  numerous  longitudinal  furrows 
and  indentations  on  their  external  surface,  and  have  not  inaptly  been 

•  Trans.  Geol.  Soc.  vols,  il  and  v. 

f  The  agglutinating  power  of  the  electric  fluid  sometimes  forms  a  mass  of  2| 
inches  dlam^r,  with  a  tube  above  and  below  it ;  many  such  interruptions  have 
been  found  in  the  course  of  a  single  tube,  fix)m  the  bghtning  having  met  with 
obstacles  in  its  passage. 
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compared  to  a  shriyelled  vegetable  stalk,  or  the  bark  of  certain  trees, 
particularly  the  elm,  the  birch,  and  the  cork.  These  furrows  and 
creases  are  considered  to  be  the  result  of  the  compression  of  the  sur- 
rounding loose  sand,  while  the  tube  was  still  softened  from  the  effects 
of  the  intense  heat.  Perfectly  cylindrical  fragments,  free  from  furrows, 
have,  however,  been  disco vei*ed,  with  a  circumference  of  four  inches. 
Bj  the  aid  of  a  small  magnifying  glass,  the  external  surface  of  the 
tube  is  seen  to  be  covered  with  a  crust  of  agglutinated  sand  or  quartz, 
each  particle  being  visibly  surrounded  by  vitreous  matter,  the  grains 
being  also  round  in  form,  some  having  a  slightly  glazed  appearance. 
The  internal  surface  of  the  tubes  is  quite  smooth  and  glassy,  and  com- 
pletely vitrified,  with  a  corresponding  irregularity  of  form  to  that  of 
the  exterior.  Extreme  compression  acting  on  the  tube  in  its  soft 
estate,  has  in  some  cases  caused  the  opposite  sides  of  many  of  the 
furrows  to  oome  into  contact  and  be  welded  together ;  in  this  way  the 
tube  is  occasionally  so  much  flattened  as  to  be  obliterated.  The  in- 
ternal glassy  smoothness  is  brilliant  and  porcellaneous,  and  resembles 
n^ny  mineral  substances,  particularly  opal  and  hyalite. 

The  colour  of  these  tubes  varies  according  to  the  nature  of  thp  sand 

into  which  the  lightning  has  penetrated.     Those  from  Drigg  and 

^  Plata  are  of  a  Ught-drab  colour,  and,  if  minutely  examined,  nume- 

loua  black  specks  are  seen,  with  what  seem  to  be  air-blebs,  or 

perhaps  bubbles  of  steam.     It  is  the  white  quartzose  grains  which 

i^ve  be6ome  vitrified  in  all  the  specimens,  imparting  to  the  tube-mass 

&  sufficient  amount  of  hardness  to  permit  the  scratching  of  glass,  and 

^en  the  striking  of  fire  with  steel ;  they  are  nevertheless  easily  broken. 

^l  the  vitrified  tubes  from  Natal  are  of  a  dark  ferruginous  brown 

<^Ioar,  owing  to  impregnation  with  iron;  the  largest  of  these  are  not 

<imte  so  dark  as  the  smaller.     In  certain  localities  the  tubes  have 

^^ocQ  found,  firstly  on  passing  through  the  soil  almost  black,  then 

^eWo^lx-grey,  still  lower  of  greyish-white,  and  finally  colourless; 

these  variations  depending  upon  the  purity  of  the  sand  from,  or  its 

^^^^ture  with,  other  substances.     The  electric  fusion  is  not  solely 

^^fined  to  the  less  refractory  quartz,  but  in  some  instances  at  Drigg 

"**  extended  to  pebbles  of  homstone-porphyry,  many  of  which  were 

P^lj  vitrified. 

1q  the  foregoing  description  of  **  recent  lightning,"  I  have  confined 
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myself  to  those  tubes  which  ore  hollow ;  but,  as  I  have  stated,  oocb' 
sionally  this  character  is  wonting,  and  many  of  them  terminate  in  the 
solid  state,  it  is  only  necessary  then  to  mention  that  even  the  voiical 
penetration  is  characterised  by  the  same  peculiarityj  thus  of  the 
fulgurites  from  Natal,  veiy  small  specimens  do  not  appear  to  be 
tubular,  but  resemble  the  horizontal  cylinders  from  Dresden. 

That  the  formation  of  fulgurites,  whether  recent  or  fossil,  is  doe  to 
the  vitrification  of  the  siliceous  matter  through  which  the  electric 
fluid  passes,  we  have  clear  proofe  by  our  knowledge  not  only  of  the 
meteoric  phenomena  of  the  districts  in  which  they  are  found,  but  also 
by  the  results  of  various  series  of  experiments  which  haye  been  finom 
time  to  time  instituted  to  produce  them  artificially.     In  relation  to 
the  first,  the  neighbourhood  of  the  Rio  Plata,  close  to  where  Mr. 
Darwin  found  them,  was  known  to  be  remarkably  subject  to  electric 
phenomena;  and  the  sand-hillocks  of  Drigg,  in  Cumberland,  from 
presenting  themselves  as  direct  objects  to  clouds  coming  from  the  sea, 
the  marshes  of  Irt  only  intervening,  are  favourably  situated  for  pro- 
moting electrical  dischargea     The  experiments  made  seem,  too,  Tery 
conclusive,  and  are  full  of  interest.    The  Drigg-saud  consists  of  quarts 
and  hornstone-porphyry,  and,  when  submitted  to  the  action  of  a  power- 
ful blow- pipe,  formed  a  clear  glass  mingled  with  olive  discoloiations 
resembling  the  fulgurites.*     MM.   Hachette,  Savart,  and  Beadant 
feebly  imitated  these  bodies  by  the  shocks  of  one  of  the  most  power- 
ful galvanic  batteries  in  Paris  on  powdered  quartz^  the  result  being 
small  tubes  of  an  inch  in  length.t     I  have  experimented  upon  ▼arions 
kinds  of  sand  with  a  powerful  blowpipe,  and  have  produced  glass 
varying  in  colour  according  to  the  composition  of  the  sand.     The 
majority  of  light-coloured  sands  I  find  to  assume  a  slight  rusty  colour, 
on  being  submitted  to  a  considerable  heat,  before  actual  fusion  occurs. 
All  these,  however,  are  but  feeble  evidences  of  the  power  of  electricity 
prepared  by  ourselves,  when  contrasted  with  that  which  constitutes 
the  lightning^s  flash,  the  intensity  of  which  can  be  estimated  by  the 
descriptions  given  of  these  remarkable  bodies.  *'Were  any  further 
evidence  required  to  prove  these  fulgurites  to  be  the  result  of  light- 
ning, it  is  only  necessary  to  refer  to  descriptions  given  of  trees  struck 
by  the  electric  fluid,  when  there  have  been  found  at  the  depth  of  firom 

•  Trans.  Oeol.  Soc.  vol.  ii.  t  Annales  de  Chim.  et  ^y.  torn.  37. 
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t'welve  to  eighteen  inches  from  their  roots,  melted  quartzose  matter, 
and  vitrified  tubes,  of  a  flattened  fprm  with  zigzag  projections.  Our 
wonder  is,  that  such  manifestations  of  the  effects  of  lightning  are  really 
not  more  commonly  noticed  than  they  seem  to  have  been,  when  we 
call  to  mind  the  observation  of  Sir  Charles  Lyell,  that  "  it  is  probable 
a  moment  never  passes  without  a  flash  of  lightning  striking  some  part 
of  the  earth."* 

In  London,  the  reader  may  see  fulgurites  in  the  Museum  of  the 
Geological  Society,  including  specimens  from  Brigg,  fi'om  the  shores  of 
La  Plata,  and  from  Dresden.  In  the  ftuseum  of  Practical  Geology, 
Jermyn  Street,  are  specimens  from  Natal,  many  of  them  larger  in 
size  than  those  from  Drigg,  as  also  a  tray  of  small  ones.  The  British 
Museum  contains  fulgurites  from  the  Tuarie  country,  Africa;  from 
the  vicinity  of  Dresden;  from  the  Seuner  Heide,  Westphalia;  and 
from  Drigg. 

Some  of  those  from  Africa  are  dark  in  colour,  and  more  nearly 
reaenable  those  I  have  seen  in  a  fossil  state.  The  fine  state  of  pre- 
servation of  most  of  these  has  been  owing,  no  doubt,  to  the  soft  and 
dry  character  of  the  sand  around  them. 

The  evidences  of  the  power  of  atmospheric  electricity  are  at  times 
made  fearfully  manifest  during  thunder-storms,  when  the  electric  fluid 
shatters  rocks  and  scatters  immense  fragments  to  considerable  dis- 
tances, splitting  and  tearing  up  trees,  levelling  houses,  Assuring  thick 
walls,  and  melting  substances  which  have  been  looked  upon  as  infusible. 
Of  the  last,  we  have  an  illustration  according  to  Saussure  in  the  slaty 
hornblende  on  the  D6me  du  Qout6,  one  of  the  summits  of  Mont 
Blanc ;  he  found  in  1787  vitreous  blackish  beads,  of  the  size  of  hemp- 
seed,  which  were  attributed  most  clearly  to  the  e£fect8  of  lightning. 
Ramond  observed  the  entire  face  of  certain  rocks  on  several  summits 
of  the  Pyrenees,  especially  the  Pic  du  Midi  and  Mont  Perdu  (the 
latter  upwards  of  11,000  feet  high),  and  also  the  rock  Sanadoire,  in 
the  Puy  de  Ddme,  varnished  with  a  coating  of  enamel,  and  covered 
with  vitreous  beads,  of  the  size  of  peas,  the  result  of  the  same  cause ; 
the  interior  of  the  rock  being  found  quite  unchanged.  On  the  summit 
of  the  Pico  del  Frayle,  the  highest  pinnacle  of  the  Volcano  of  Toluca, 

•  Principles  of  Geology,  8th  edition. 

q2 


200  TBB  GBOLOOI8T. 

in  Mexico,  upwards  of  15,000  feet  in  height,  Humboldt  noticed  thi 
electric  effect  of  lightning.  He  brou^t  away  pieces  of  a  mas  c^ 
trachyte  pierced  by  lightning,  and  glased  on  the  inside  like  lig^tnitg- 
tnbes;  in  it  the  lightning  had  made  cylindrical  tubes  three  ineha 
long,  in  such  a  manner  that  the  upper  and  lower  openings  could  be 
distinguished  apart,  the  rock  surrounding  these  openings  being  als) 
vitrified.  Arago  refers  to  the  yitrification  of  rock  (withont  tabs), 
which  has  been  seen  at  a  vertical  height  of  26,650  feet^  OTer  an  ex- 
tensive surface^  at  the  Lesser  Ararat  and  other  plaoea.*  I  poeseBs  t 
specimen  of  rock  from  Canada,  which  (being  at  the  present  time  mis- 
laid, I  cannot  therefore  say  positively  what  it  is,  but  I  believe  it  td 
be  syenite)  is  thus  covered  on  its  exposed  sur&ce  by  a  distinct  ooatisg 
of  enamel.  Several  well-attested  &ct8  have  been  collected  by  Arago, 
showing  the  actual  vitrification  of  stones,  bricks,  and  other  bodies^  bj 
lightning. 

To  illustrate  the  immense  power  of  lightning  in  splitting  and 
moving  lai^e  masses  of  rock,  I  may  be  permitted  to  give  the  following 
quotation  from  the  MSS.  of  the  Rev.  George  Low,  of  Fetlar,  in  Hib- 
bert*s  "  Shetland  Islands  :*'— 

**  At  Funzie,  in  Fetlar,  about  the  middle  of  the  last  century,  a  rock 
of  mica-schist,  105  feet  long,  10  feet  broad,  and  in  some  places  4  feet 
thick,  was  in  an  instant  torn  by  a  flash  of  lightning  from  its  bed,  and 
broken  into  three  large  and  several  small  fragments.  One  of  these^ 
26  feet  long,  10  feet  broad,  and  4  feet  thick,  was  simply  turned  over. 
The  second,  which  was  28  feet  long;  17  broad,  and  5  feet  in  thickne8&. 
was  hurled  across  a  high  point  to  a  distance  of  50  yards.  Another 
broken  mass,  about  40  feet  long,  was  thrown  still  ifarther^  but  in  the 
same  direction,  quite  into  the  sea.  There  were  also  many  smaller 
fragments  scattered  up  and  down.- 

It  is  in  loose  sand  that  we  meet  with  the  silicified  tubes  produced 
by  lightning  in  the  greatest  abundance.  Almost  any  substance  is 
liable  to  be  melted  that  contains  even  the  smallest  portion  of  silex. 

My  friend.  Dr.  Bigsby,  informs  me  he  has  seen,  many  years  agoj 
what  he  believes  to  be  the  effects  of  lightning  in  the  chalk  near 
Carisbrook,  Isle  of  Wight.    These  consbted  of  tubes,  perpendicular  to 

*  Humboldt's  Oosmos,  vol  L  and  vol  iv. 
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surface,  which  were  yitrified  and  glaasy  in  their  interior,  and  the 
3H^k  itself  affected  for  a  short  distance  around  them.  They  were 
qi^iolt^  or  nearly  straight;  in  size,  from  half  an  inch  to  an  inch  in 
liameter,  and  were  exposed  in  a  fissure  of  the  chalk.  About  three 
fesGit  of  these  tubes  were  visible,  and  then  they  became  lost 

The  finest  examples  of  these  lightning-tubes  which  have  come  under 
rxxy  notice  in  the  London  museums  are  those  from  Drigg,  in  Cuml)er« 
li^nd,  in  the  Museum  of  the  Geological  Society,  and  which  have  been 
deacribed  in  that  Society's  Transactions.  They  appear  to  be  the  most 
perfect,  although  larger  tubes  have  been  found  at  Natal.  In  speaking 
o£  these  I  shall  combine  a  general  description  of  the  whole. 

It  is  in  banks,  hillocks,  or  mounds  of  loose  sand,  that  they  are  gene- 
ra.lly  met  with,  sometimes,  however,  in  immense  hollows,  or  occa- 
sionally on  declivities  of  mounds  of  sand.     At  Drigg  they  were 
discovered  in  the  middle  of  sand-banks  forty  feet  high,  between  the 
river  Irt  and  the  sea,  but  projecting  above  the  sur£Bu»  from  the  drifting 
away  of  the  |^nd.     These  sand-banks  are  exceeded  both  in  extent  and 
height  by  those  at  Eskmeols,  in  the  same  county.     On  the  shores  of 
Lia  Plata,  in  South  America,  Mr.  Darwin  found  them  in  the  sand- 
hillocks  of  Moldonado,  which  were  constantly  changing  their  position 
from  not  being  protected  by  vegetation.     This  circumstance  caused 
them  to  be  found  projecting  above  the  surface,  as  at  Drigg,  and  Mr. 
Darwin  inferred,  from  finding  numerous  fragments  lying  about,  that 
they  had  .at  one  time  been  buried  at  a  greater  depth.*    These 
occurred  in  a  level  area  of  shifting  sand,  situated  among  some  high 
sand-hillocks,  distant  about  half  a  mile  from  a  chain  of  hills  400  and 
500  feet  high.     In  the  Sonne,  Westphalia,  similar  tubes  were  found 
on  the  declivities  of  mounds  of  sand  thirty  feet  high;  but  occasionally 
some  were  noticed  in  cavities,  described  as  hollowed  out  in  the  heath 
in  the  form  of  great  bowls,  200  feet  in  circumference,  with  a  depth  of 
from  twelve  to  fifteen  feet. 

The  position  in  which  these  tubes  are  found  is  one  of  some  interest 
and  importance.  As  usually  encountered,  they  run  vertically  into 
the  sand,  at  a  varying  depth.  On  the  banks  of  La  Plata  four  sets 
entered  the  sand  perpendicularly,  and  one  was  traced  6\  feet  into  the 

*  Darwin's  Journal,  vol.  iiL  1839,  p.  69. 
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sand  by  Mr.  Darwiu ;  but,  as  the  diameter  of  the  whole  was  nearlj 
equal,  it  must  have  extended  to  a  greater  depth.     He  found  ooe 
deTiating  from  a  right  line  at  a  considerable  bend,  amounting  to  SS""; 
and  from  this  tube  two  small  branches  about  a  foot  apart  were  sent 
off,  one  pointing  downwards  and  the  other  upwards.     This  is  an 
illustration  of  the  forked  character  of  the  electric  fluid,  which,  beades 
its  division  into  two  branches,  would  seem  to  have  turned  back  in  this 
case  at  an  acute  angle  of  26*^  to  the  line  of  its  main  course.    At  I>r]gg 
many  tubes  were  found  dividing  into  two  branches  and  pursuing  a 
toi*tuous  coune  into  the  sand.    Some  of  the  tubes  gave  off  aeTenl 
small  branches,  the  diameter  of  which  was  not  a  fifth  of  the  tube 
whence  they  sprang ;  others,  again,  deviated  almost  at  right  angles, 
glancing  off,  as  it  seemed,  by  the  interruption  of  a  pebble,  as  in  the 
example  figured  in  the  Geological  Society's  Transactions  (voL  ▼.  First 
Series,  pi.  3). 

It  is  looked  upon  as  a  fact  somewhat  remarkable,  that  quite  a 
number  of  tubes  have  been  discovered  to  enter  the  surface  of  these 
sand-hills  in  comparatively  limited  areas ;  at  least,  sudi  was  the  case 
at  Drigg,  on  the  shores  of  La  Plata,  and  also  in  Germany.  Mr. 
Darwiu  counted  more  than  four  within  a  space  of  sixty  yards  by 
twenty.  Three  were  noticed  within  an  area  of  fifteen  yard^  upon 
a  single  hillock  at  Drigg ;  and  the  same  number  were  found  in  an 
equally  limited  space  in  Grermany,  as  described  by  M.  Ribbentrop 
In  considering  this  peculiarity,  Mr.  Darwin  believes  in  the  improba- 
bility of  these  tubes  being  produced  by  successive  and  distinct  shocks 
— an  opinion  in  which  most  persons  will  concur.  Yet,  whilst  acknow- 
ledging the  possibility  of  a  division  of  the  lightning  into  separate 
branches  shortly  before  entering  the  ground,  as  suggested  by  him,  I 
still  think  that  the  electric  fluid  may  have  run  along  the  surface  of 
the  sand,  and  then  entered  it  at  diflerent  spots  remotely  situated 
from  one  another.  This  view  is  by  no  means  irrational,  when  we 
reflect  upon  the  truly  singular  peculiarities  associated  with  this  won- 
derful fluid,  which  may  be  seen  at  times  to  run  along  the  surface  of 
bodies  and  suddenly  disappear.  The  intensity  of  its  action,  too,  is 
oftentimes  modified  by  the  amount  of  resistance  offered  by  substances 
struck  by  it.     On  the  other  hand,  the  electric  fluid  may  divide  into 
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several    distiiiot    currents,  which  would  enter  the  surfaoe  at  the 
distance  of  many  yards  from  each  other. 

The  greatest  depth  to  which  the  electric  fluid  has  penetrated  verti- 
cally,  as  demonstrated  at  Drigg,  is  forty  feet;  but  I  should  be 
disposed  to  estimate  the  length  of  horisontal  fusion  at  a  much  greater 
amount. 

The  majority  of  the  fulgurites  which  I  have  had  the  opportunity  of 
examining,  hare  entered  the  sand  vertically;  but  some,  again,  ran 
along  the  surfaoe  of  the  sand  in  a  horizontal  direction.     And  it  is 
this  latter  form  only  that  we  can  expect  to  meet  with  in  a  fossil  state. 
As  examples  of  horizontal  recent  tubes,  I  may  refer  to  specimens  from 
Dresden,  in  the  British  Museum  and  in  the  Museum  of  the  Geological 
Society*     la  the  former  collection  the  tube  is  very  small,  and  runs  in 
a  somewhat  tortuous  manner,  giving  off  a  small  branch  five  inches 
long,  the  entire  length  being  sixteen  feet  and  two-thirds ;  but  the 
original  must  have  been  very  much  longer,  as  this  is  but  a  portion  of 
it     This  example  was  presented  by  Dr.  Fiedler,  who  has  published 
a  work  on  fulgurites  in  German,  to  which  I  have  not  had  access; 
but  was  obtained  "  on  the  confines  of  Holland,  in  a  sandy  country  ;  a 
shepherd,  after  having  seen  the  lightning  strike  a  hillock  of  sand, 
found,  in  the  very  point  where  it  struck,  a  fulgurite."   The  Geological 
Society's  specimen  is  eighteen  inches  long,  and  as  large  as  a  lead- 
pencil    Both  of  these  examples  are  solid,  without  any  internal  cavity, 
and  it  seems  a  question  in  my  mind  whether  actual  tubes  are  ever 
found  in  BXff  other  than  a  vertical  position.     The  examples  in  a  fossil 
state  which  have  come  across  my  notice,  and  which  first  drew  my 
attention  to  the  subject,  appear  to  have  been  found  only  in  the  solid 
form,*  and  partaking  of  the  horizontal  position.     There  are  three 
flagstones  on  the  eastern  side  of  Tottenham  Court  Road  which  con- 
tain fulgurites  of  a  lightish  colour,  running  in  forked   directions. 
There  is  one  on  the  eastern  side  of  Russell  Square,  close  to  Guildford 
Street,  on  the  surface  of  which  a  dark  ferruginous  tube  of  *'  fossil 
lightning  "  runs  diagonally  across  the  stone,  its  diameter  being  about 
two  line&     I  have  noticed  them  in  three  or  four  other  places  in  the 

*  I  state  this  with  some  reservation,  because  I  have  seen  a  section  of  what  looks 
like  a  lightning-tube  in  a  sandstone  door-step.  It  has  four  inegiilarly  compressed 
*^ides,  and  presents  very  much  the  apix'anince  of  one  of  these  Iwdies. 
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time  parish,  and  feel  satisfied  they  are  the  actual  results  of  lightning : 
and  whilst  preparing  this  paper,  I  have  come  across  a  flagstone  on  the 
northern  side  of  the  Marylehone  Road,  running  on  the  south  side 
of  Park  Square,  Regent's  Park  (two-thirds  of  the  way  towards  the 
eastern  end  of  the  square),  which  contains  one  of  the  finest  ezampleB 
I  have  yet  seen.  The  age  of  these  flags  I  am  unahle  to  determine  ;* 
hut  at  any  rate,  hy  thus  drawing  attention  to  the  subject,  I  hope  it  will 
lead  to  the  discovery  and  presenration  of  fossil  speotmens,  even  in  the 
oldest  sandstones,  for  there  is  no  reason  to  doubt  tlie  existence  of 
electrical  influences  at  the  very  earliest  ages  of  our  planet 

LOCALITIES  OF  FULGURITEa 

Britain.— Fossil  in  sandstone  flags Dr.  Gibb. 

Drioo,  Cumberland Mr.  E.  L.  Irton. 

EsKMBALS,  in  larger  sand-banks  near  the  same  placet.  Mr.  Richd.  Faiooa. 

LiNCASHi RE,  coasts  of Grogand  LettBom. 

Caribb ROOK,  Isle  of  Wight Dr.Bigsby. 

Dover,  Chalk  CUffs  t Mr.  S.  J.  Mackie. 

Gerkaxy M.  Ribbentrop. 

Massel,  Bflesia Hennan. 

La  Senne,  Heath  of  Paderbarn,  Westphalia     ...  Dr.  Hentzen. 
Nietleben,  near  Halle  on  the  Saala 
Reqenstein,  near  Blankenbuig. 
PiLLAu,  near  Kdnigsberg,  Eastern  Prussia. 

Dbbsdex,  vicinity  of Dr.  H.  K.  Fiedle-. 

TuARTB  Country,  Africa. 
Natal  do. 

Lakb  or  Two  Mountains,  Canada  § Dr.  Gibb. 

Pinnacle  or  Toluca,  Mexico Humboldt 

Maldonado,  Rio  de  la  Plata       Mr.  Darwin. 

Bahia,  Brazil. 


*  These  flagstones  are  probably  from  the  lower  carboniferons  rocks  of  Yorkshire ; 
at^east,  pearly  all  London  is  paved  with  such  flags. — Ed.  Geol. 

+  Near  this  spot  are  the  remains  of  an  old  Roman  encampment ;  and  occasion- 
ally coins,  with  other  objects  of  interest,  are  turned  up. 

t  This  instance  referred  to  by  Dr.  Gibb  was  a  case  of  a  double  or  ftucated 
perforation  in  a  thick  layer  of  clay  covering  the  Castle  Hill  at  Dover,  made  by  a 
powerful  stream  of  lightning,  which,  when  a  lad,  I  saw  strike  the  ground  at  an 
elevated  point.  It  can  scarcely  be  called  a  fiil^rite,  as  the  day  was  only  coated 
on  the  surface  with  bluish-grey  beads  and  grains,  powdered,  as  it  were,  like  the 
bloom  of  a  peach.  The  perforations  forked  at  about  nine  inches  from  the  upper 
surface  of  the  soil,  apparently  divided  by  one  of  the  numerous  angiilar  fragments 
of  flint  which  aboima  in  the  subsoil,  and  were  of  sufficient  dimensions  for  me  to 

Sut  my  arm  with  my  walking-stick  into  thenu  The  branches  had  divergent 
irections,  as  nearly  as  I  can  remember,  of  30**  or  35°  on  either  hand  from  an 
imaii^inary  intermeaiate  vertical  line.  Tneir  forms  were  irregularly  angular,  with 
ridges,  as  in  the  fulgurites,  but  they  were  of  fiir  hunger  diameter  than  any  of  the 
latter  objects  I  have  ever  seen-D — S.  J.  M. 

S  When  strolling  over  the  sand-banks  of  the  hills  at  this  place,  when  a  youth, 
I  discovered  sulistances  which  I  now  believe  were  tiiese  tubes. 


I 
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FOREIGN    CORRESPONDENCE. 

By  Dr.  T.  L.  Phipson,  op  Paris. 

Barthqnake  €U  Favia — A  Leuon  to  Aitrcnomen — Supposed  JUlation 
between  Sarthquaket  and  the  Phases  of  the  Moon — Desdoizeaux  on  the 
OptiecU  Properties  of  Crystals — Delesse  on  Metamorphism  by  GranUe- 
Rodce, 

A.  USTTER  to  the  editor  of  the  CofTtspondenza  ScierUiJica  in  Roma^  by 
Sig.  Zantedeschi,  dated  20th  January,  1859,  informs  us  that  on  that 
day,  at  fifty-^even  minutes  past  eight  in  the  morning,  three  shocks  of  an 
earthquake  were  felt  at  Pavia.     The  undulatory  movement  of  the 
ground  was  very  great     Various  objects  in  the  houses  were  set  in 
motion,  bells  were  rung,  doors  burst  open,  d^c.     The  duration  of  the 
phenomenon  was  about  seven  seconds.    The  undulations  of  the  ground 
were  nearly  due  north  and  south.    The  pendulum  of  a  clock  belonging 
to  Sig.  Zantedeschi,  which  oscillates  from  north  to  south,  was  not 
stopped  by  the  earthquake ;   but  the  clocks  of  the  observatory,  the 
pendulums  of  which  oscillate  east  and  west,  were  all  stopped.     This 
is  a    timely   warning  to  astronomers,    in    countries  where  earth- 
quakes are  common  phenomena.     It  is  of  no  little  importance  that 
the   pendulums  of  clocks  belonging  to  astronomical  observatories 
should  be  placed  in  such  a  manner  that  they  may  oscillate  in  different 
directions  ;  so  that,  if  a  sudden  commotion  of  the  earth  take  place, 
one  or  two  clocks  at  most  will  be  stopped  by  the  undulations  of  th6 
ground 

At  Pavia,  during  the  earthquake  of  which  we  speak,  the  atmosphere 
was  calm  and  the  sky  serene.     The  moon  was  full  on  the  18th,  two 
days  before  the  earthquake     This  is  another  observation  to  be  added 
to  those  already  collected  by  M.  Perrey,  of  Dijon,  with  a  view  of 
proving  that  earthquakes  are  more  frequent  at  the  periods  of  the  new 
and  full  moon  than  at  the  quadratures.     According  to  M.  Perrey,  the 
greatest  tides  of  the  internal  liquid  mass  of  the  globe  must  corre^)ond 
with  those  of  the  waters  on  the  surface  of  the  earth.    Apropos  of  this, 
Madame  Caterina  Scarpellini,  who  is  at  present  occupied  with  meteor- 
ological observations  on  the  Capitol  at  Rome,  has  attentively  observed 
^rthquakes  throughout  the  year  1S58,  and  writes  to  M.  Elie   de 
Beaumont  that  her  observations,  as  far  as  they  go,  confirm  the  idea 
brought  forward  by  M.  Perrey,  that  there  exists  a  certain  relation 
between  these  phenomena  and  the  phases  of  the  moon.     The  question 
of  the  '*  internal  liquid  mass"  of  the  globe  we  feel  inclined  to  leave 
alone  for  the  present. 
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M.  Desoloisseaux,  a  distinguuhed  mineralogist  of  Paris,  who  won 
himself  some  reputation  by  his  geological  mission  to  Iceland,  has  been 
studying  for  a  long  time  the  optical  properties  of  crystals.  He  has 
lately  addressed  to  the  Academy  of  Sciences  a  new  memoir  on  this 
subject,  and  hopes  soon  to  have  completed  his  numerous  observations 
on  double  refraction,  principal  axes  of  refraction,  their  number,  posi- 
tion, and  relations  to  the  optical  axes,  the  laws  of  dispersion,  kCj  in 
transparent  minerals.  It  appears  that  the  number  of  transparent 
substances  in  the  mineral  world,  including  those  which  are  tran^anot 
enough  when  taken  in  thin  laminn  to  give  passage  to  a  ray  of.  tight, 
is  about  180.  Of  these,  166,  of  which  eighty-one  have  one  axis,  and 
eighty-fiye  two  axes,  have  been  completely  studied  by  M.  Desoloixeaux. 
Twelve  alone  remain  of  which  the  optical  co-efficients  are  not  yet  satis- 
fisustorily  determined. 

We  have  alluded  in  former  papers  to  the  action  of  metamorphism 
by  eruptive  rocks  on  combustibles  (lignite,  coal,  ^fec),  also  to  the 
action  of  lava  and  trap-rocks  on  limestones,  argillaceous  strata,  and 
sandstones.  We  have  now  before  us  a  new  memoir  by  M.  Delesse,  in 
which  granite  is  the  eruptive  rock  under  consideration. 

When  metamorphism  is  studied  with  respect  to  granite-rocks  it  is 
seen  that  their  effects  differ  notably  from  those  produced  by  the 
different  varieties  of  trap.    The  following  are  the  characters  presented 
by  strata  that  have  undergone    metamorphism    by   contact    with 
granite.     If  the  rock  acted  upon  be  limestone,  it  often  happens  that  it 
has  not  been  modified  at  alC  even  where  it  has  been  penetrated,  or 
even  where  it  has  been  covered  over,  by  granite.     The  glauconite,  so 
frequent  in  calcareous  strata,  remains  also  unaltered.  More  frequently, 
however,  the  structure  of  the  calcareous  rock  has  become  ciystaJiio^) 
and  of  a  paler  colour,  having  passed  into  saccharoid  limestone.    If  the 
limestone  be  argillaceous,  it  has  become  very  compact  and  litboid,  but 
not  silicified.     In  some  cases  it  has  become  cavernous,  but  has  not 
passed  into  dolomite;  oftentimes,  indeed,  it  contains  less  magnesia 
where  it  is  in  immediate  contact  with  the  upheaved  granite.     Among 
the  minerals  that  have  been  developed  in  limestone  under  these  cir- 
cumstances, we  must  name  more  especially  spathic  carbonates,  quarts 
and  minerals  common  in  metallic  lode&     The  latter  form  serpentine 
veins  in  the  metamorphosed  rock,  or  line  some  of  its  cavities. 

When  a  siliceous  rock  has  been  upheaved  by  granite,  we  ohaerve 
that  the  metamorphism  has  been  equally  irregular ;  sometimes  com- 
pletely null ;  sometimes  so  complete  that  the  whole  rock  has  been 
transformed  into  transparent  quartz.  Quartz  must  in  this  case  be 
noted  as  the  most  important  mineral  developed  in  immediate  contact 
with  granite.  Next  comes  sulphate  of  baryta,  with  which  the  quari' 
is  often  associated,  fluor-spar,  and  the  minerals  of  metallic  lodes. 

When  the  rock  modified  by  granite  is  argiUaceous^  its  structure  has 
become  schistose  or  lithoid.  In  some  cases  this  structure  approaobes 
to  that  of  jasper ;  but  it  has  not  been  observed  to  have  taken  » 
vitreous  aspect  (as  if  quartz  had  been  formed).    When  the  argillacec*"* 
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Ksk  contains  carbonate  of  lime,  its  stracture  has  become  sometimes 
illular  or  amygdaloid. 

Rocks  or  strata  metamorphosed  by  granite  are  not  observed  to  con- 

iin  zeolites  j  as  we  have  before  remarked  is  the  case  with  strata  in 

3ntact   with  lava  or  trap-rock  ;  but  they  often  contain  tourmaline 

nd  the  minerals  which  generally  accompany  the  latter..   Numerous 

linerals  are  developed,  however,  by  contact  with  granite,  especially 

fhen  the  metamorphosed  rock  is  aigillaceous.     Some  of  the  most 

requent  are  mica,  maole,  staurotide,  disthene,  dipyre,  garnet,  horn- 

Aende,  graphite,  and  spinelle.     These  minerals,  although  formed  in- 

x>ntestably   by  the  metamorphic  action  of  granite,  do  not  owe  their 

distance  to  the  immediate  contact  of  the  eruptive  rock.     M.  Delesse 

supposes  them  to  have  been  formed  in  a  certain  zone  around  the 

granite  at  the  moment  the  granite  itself  became  crystalline.     He 

refera  thenx  to  his  "  normal  metamorphisms,*'  which  we  described  in 

one  of  our  previous  papers ;  -and  he  remarks  that  the  metamorphic 

effects  of  granite  extend  to  great  distances,  as  nomuU  metamorphism, 

but,  that,  as  phenomena  of  immediaie  contact^  they  are  very  much 

more  limited  than  we  have  hitherto  been  led  to  suppose. 

Yfe  have  thus  terminated  our  rapid  sketch  of  tne  effects  produced 
on  the  different  stratified  deposits  by  the  upheaval  of  igneous  or 
plntonic  rocks.  In  a  future  article  we  will  glance  at  the  other  side  of 
the  question — ^the  action  that  the  different  strata  have  exercised  upon 
the  rocks  thai  have  uplifted  them  and  modified  their  structure  and 
compodtion. 


PROCEEDINGS  OF  GEOLOGICAL  SOCIETIES. 


0EOLOOICA.L  Society  of  London.— AforcA  23<l,  1859.— Prof.  J.  Phillips, 
President,  iii  the  chair. 

The  foUowmg  communications  were  read  :— 

1-  *^0n  some  Amphibian  and  Reptilian  Remains  firom  South  Africa  and 
Australia."  By  Thomas  H.  Huxley,  F.R.a,  Sec.  G.  8.,  Prof:  of  Natural  History, 
Qovemment  School  of  Mines. 

The  author  described  in  the  first  place  the  remains  of  a  small  Labyrinthodont, 
Amphibian,  which  he  proposed  to  call  Micropholi$  Stowii,  The  fossil  was  dia- 
<^vered  by  Mr.  Stow,  and  accompanied  that  gentleman's  paper  '^  On  some  Fossils 
from  South  Africa,"  read  before  the  Society  on  the  17th  of  November  last,  on 

»hich  occasion  Prof.  Huxley  expressed  the  opinion  that  it  would  prove  to  be  an 

Amphibian,  and  probably  a  Labyrinthodont. 
It  had  teen  found  impossible  to  work  out  the  back  part  of  the  skull,  so  as  to 

exhibit  the  occipital  condyles,  but  the  characters  of  the  few  cranial  bones  which 

^^Q,  of  the  teeth,  and  of  the  lower  jaw,  and  the  traces  of  a  largely  developed 

njoidean  apparatus,  afiforded  sufficiently  convincing  evidence  of  the  afiinities  of 

The  generic  appellation  is  based  on  the  occurrence  of  numerous  minute  i)oIygoiuil 
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bo^y  icates  on  the  int^gament  of  tbe  under  saiftce  of  the  head ;  in  whidi 
character  Micropkolit  has  a  remote  resemblance  to  Archegoaawnu.  The  scutes, 
however,  are  very  different  in  their  aspect  from  those  of  the  last-named  genus. 

Micropkolu  has  litUe  resemblance  with  any  European  Labyrintbodonta,  except 
MetooioM,  and  the  singtdar  so^adled  *' LahyrnUkotUm  BudUiuuti,"  from  the  Trias 
of  Warwickshire,  to  the  peculiarities  of  which  the  author  alluded,  proposing  to 
consider  it  as  the  type  of  a  new  genus,  which  might  be  termed  "  DaipceptJ^ 

On  the  other  hand;  there  are  two  southern  forms  of  Labyrinthodcmts,  whidi 
exhibit  many  similarities  to  MieropkolU  These  are  the  Badkyop§  latieept  at  TtaL 
Owen,  from  Central  India^  and  a  new  form  allied  to  Braekwoptf  but  di^iiict  from 
it,  from  Australia.    This  last  was  described  and  named  Bukriem  AudnliM. 

The  author  stated  that  he  was  not  prepared  to  draw  any  very  decided  conclusion 
as  to  the  age  of  the  Karoo-  or  Dicynoaon-beds,  from  the  fieu^t  of  the  occurrence  of 
Labyrinthodont  Ampkilna  in  them,  inasmuch  as  the  Labyrinthodonts  range  fitjoi 
the  Lower  Lias  to  the  Oarboniferous  Formation  indusive ;  and  MiempkolU  is 
unlike  any  of  the  Labyrinthodonts  whose  precise  a^  is  known. 

The  fra^entaiy  remains  of  a  young  reptile,  which  were  found  associated  with 
MicrophoUs,  were  stated  by  Prof  Huxley  to  be  undoubtedly  those  of  aZHcvnodon^ 
Of  this,  however,  and  of  a  small  Dicynodont  skuU  frcMn  the  same  locautj,  he 
promised  to  meak  on  a  ftiture  occasion. 

The  secona  part  of  the  pi^wr  consisted  of  a  description  of  the  structure  of  the 
CFanium,  of  the  sclerotic  nng,  of  a  fragmentary  sacrum,  and  of  the  humerus  of  the 
new  species  of  Dicynodon  (D.  Murra^  from  near  Oolesberg,  which  was  cliarac- 
terisea  at  a  previous  meeting  of  the  Sode^  (February  2S),  Particular  attention 
was  directea  to  the  unusually  complete  ossification  of  the  cranio-fruial  axis,  and  to 
the  striking  resemblance  in  the  structure  of  the  bonv  walls  of  the  ol&ctoty 
appaiatus  to  that  which  obtains  in  Birds.  Prof  Huxl^,  in  conclusion,  gave  a 
sketch  of  the  general  proportions  of  the  Dicyiu>d<m,  so  nr  as  the  evidence  yet 
obtained  allows  a  judgment  to  be  formed,  and  jnrticularly  alluded  to  the  existence 
of  a  long  series  of  caudal  vertebne.  Specimens  of  the  fossil-wood  found  with  the 
remains  of  D.  Murrayi  had  been  submitted  to  Dr.  Hooker,  and  declared  by  him  to 
be  coniferous. 

2.  ''On  lUiompkorlMfiich'viM  Budclandi,  a  Pterosaurian  from  the  Stoneafield 
Slate."  By  Thomas  H.  Huxley,  F.R.S.,  Sec.  Q.  S.,  Pmf  of  Natural  Hiatoiy, 
Qovemment  School  of  Mines. 

The  author  based  his  account  of  this  Pterosaurian  upon  a  fine  fragment  of  a 
lower  jaw,  discovered  by  the  Earl  of  Dude  in  the  quarries  of  Saraden,  near  Chip- 
ping Norton,— on  a  coracoid  bone  from  the  Stonesfield  slate,  in  the  oollecti<m  of 
the  Museum  of  Practical  Geology,— on  a  large  fragment  of  a  lower  jaw  in  the 
Museum  of  the  Sodety,  and  a  very  fine  specimen  of  a  lower  jaw  in  the  Museum  of 
the  College  of  Sur]^n&  The  ascription  of  the  coracoid  to  the  same  spedes  as 
that  to  which  the  jaws  belong  was  admitted  to  be  hypothetical,  but  their  i^opor^ 
tions  agree  sufficiently  well  to  jgive  probability  to  the  supposition.  Furthermore^ 
the  author  did  not  suppose  it  to  be  absolutely  demonstrable  that  the  jaws  and 
coracoid  in  question^  supposing  them  to  be  of  one  spedes,  were  of  the  same  spedes 
as  those  Pterosaunan  remains  discovered  by  Dr.  Buckland  in  the  Stone^dd 
slate  many  years  ago,  and  (though  never  descnbed)  named  after  him  Pterodae^ut 
Bucklandi ;  but,  as  a  spedfic  name  unaccompanied  by  a  description  is  of  no 
authority,  and  as  there  is  no  evidence  of  the  existence  of  more  than  one  spedes  of 
Pterosaurian  in  the  Stonesfield  sUte,  it  seemed  that  the  adoption  of  the  spedfic 
name  Bucklandi  would  have  the  least  tendency  to  create  oonfusion. 

These  remains  prove  that  the  Stonesfield  Pterosaurian  belonged  to  the  genus 
BhamphorhynchuB  of  Von  Meyer,  and  that  it  had  nearlv  twice  the  size  oi  the 
liassic  Dimorphodon  macronyx.  The  mandible  of  R,  Buektandi  is  remarkable  for 
its  stoutness  and  the  depth  of  its  rami  towards  the  symphysis,  which  is  short  and 
produced  into  a  stout  curved  median  edentulous  rostrum.  The  teeth  are  sinular 
m  form,  flattened  and  sharp-pointed,  distinct,  and  not  more  than  seven  in  number 
on  each  side  :  the  last  tooto  is  situated  rather  behind  the  junction  of  the  middle 
with  the  posterior  third  of  the  jaw.     The  author  took  occasion  to  refer  ind- 
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ilentally  to  some  undescribed  peculiarities  in  the  structure  of  the  ooracoid  of 
I>invorphod(m  macnmyx, 

3.  **  On  ft  Fossil  Bird  and  a  Fossil  Cetacean  from  New  Zealand."  By  Thomas 
H.  Huxley,  F.R.8.,  Sec.  G.S.,  Prof,  of  Natural  Uistoiy,  Govemment  School  of 
Mines. 

Theae  remains  were,  the  right  tarso-metatarsal  bone  of  a  member  of  the  Penguin 
family,  allied  to  EudypUs,  but  indicating  a  bird  of  much  laiger  size  than  any 
livixur  species  of  that  genus,  laiger  indeed  than  even  the  largest  Aptenodvte*,  and 
to  wnicn  the  name  of  Palasudyptet  antareticus  was  eiven,— and  the  left  humerus 
of  a  small  cetacean,  more  nearly  resembling  that  of  the  common  Porpoise  than 
that  of  any  other  member  of  the  order  {JkUcena,  Balauoptera,  Monodan,  Delphinus, 
Oreo,  Hyperoodcn)  with  which  the  author  had  been  able  to  compare  it.    Never- 
theless, as  there  are  vexy  marked  differences  between  the  fossil  humerus  and  that 
of  PhoecBna,  Pro!  Huxley  named  the  species  Pkocwnojmi  Mantelli,    Mr.  W. 
Mantell,  F.G.S.,  to  whom  the  author  was  indebted  for  the  opportunity  of  exam- 
ininff  these  bones,  stated  that  the  beds  whence  they  were  obtamed  were  certainly 
of  Tertiary  age,  and  of  much  earlier  date  than  the  epoch  of  the  Dmomif ,  which 
he  oonsideredf  to  have  been  contemporaneous  with  man.    The  Pal€B¥dypte$  was 
finom  an  older  bed  than  the  PKoeaenopms^ 

Pro!  Huxley  drew  attention  to  the  remarkable  &ct  that  a  genus  so  dosely 
allied  to  the  Penguins  which  now  inhabit  New  Zealand,  and  are  entirely  confined 
to  the  Southern  Hemisphere,  should  have  existed  at  so  remote  an  epoch  in  the 
same  locality. 

4.  '*0n  the  Dermal  Armour  of  CroeodUua  HatUngno!"  By  Thomas  H. 
Huxley,  F.R.8.,  Sec.  Q.8.,  Prof  of  Natural  Histoiy,  Govemment  School  of 
Mines. 

The  author,  after  briefly  mentioning  the  very  complete  armour  of  articulated 

dorsal  and  ventral  scutes  which  he  had  recently  discovered  (and  described  before 

the  Linnsean  Society)  in  two  of  the  three  living  genera  of  AUiaaioridcBf  viz.  Caiman 

and  Jaeare,  showed  that  similar  scut^  are  found  associated  with  the  remains  of 

Orccodilut  HcuttngticBf  a  very  fine  skull  and  some  scutes  of  which  reptile  from 

Hordwell,  kindly  lent  to  Prof  Huxley  by  Mr.  S.  Laing,  F.G.S.,  were  exhibited. 

With  respect  to  the  suggestion  of  Prof.  Owen,  that  the  Alligator  HcmUmientia 

mieht  possibly  be  a  variety  of  Orocodilut  Haatingna^  the  author  stated  that  he 

had  obsierved  m  several  specimens  of  the  recent  Orocodilv*  paluairi$.  which  by  its 

straight  premaxillo-maxillary  suture  and  the  general  form  of  its  skull  most  nearly 

approaches  C.  ffastingna,  a  tendency  to  assume  the  alligator  character  of  a  pit, 

instead  of  a  groove,  for  the  reception  oi  the  mandibular  canine.    Sometimes  there 

is  a  pit  on  one  side  and  a  groove  on  the  other,  and  sometimes  incomplete  pits  on 

both  sides  in  this  Crocodile.    Oroeodilui  ffcuHngsite  still  more  neorty  approaches 

the  AUigatoridce  in  the  number  of  its  teeth  and  in  the  characters  of  the  dermal 

armour  now  described,  so  that  the  probability  of  its  occasionally  assuming  the 

Allisatorian  dental  pits  on  both  sides  is  greatly  increased. 

[The  foregoing  Papers  were  illustratea  by  specimens  and  drawings.] 

AprU  M,  1859.    Pro£  J.  Phillips,  President,  in  the  Chair.— The  following 

communication  was  read :  - 

1.  "  On  the  Subdivisions  of  the  Inferior  Oolite  in  the  South  of  England,  com- 
pared with  the  Equivalent  beds  of  the  same  formation  on  the  Yorkshire  Coast,'* 
by  Thomas  Wright,  M.D.,  F.R.aE.  (Communicated  by  T.  H.  Huxley,  Esq., 
9dc  a.a)    With  a  Note  on  Dundiy  Hill,  by  R.  Etheridge,  Esq.,  F.Q.S. 

The  author  first  remarked  that,  since  the  publication  of  his  memoir  "  On  the 
80K»Iled  Sands  of  the  Inferior  Oolite  "  in  the  Society's  Journal  (voL  xiL  p.  292), 
some  geolodsts,  both  in  England  and  on  the  Continent  had  taken  the  Liassic 
character  of  these  sands  into  consideration,  and  that  Oppel,  Hebert,  and  Dewalque 
had  Hfiireed  with  the  author  on  palaeontological  grounds  j  whilst  in  England  Mr.  £. 
Hull  (of  the  Qeological  Survey;  had  also  adopted  his  views.  On  the  other  hand, 
Mr.  Lycett  and  Prof  Buckman  in  their  recent  memoirs  still  regard  these  sands  as 
distinct  from  the  Upper  Lias. 

Dr.  Wright  then  described  the  beds  at  Bluewick,  on  the  Yorkshire  coast,  which 
he  regards  as  the  equivalents  of  the  **  Cephalopoda-bed  "  or  **  Jurensis-bed :" 
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uuadjf  some  rinlei  and  Mndttwifft  nnderiyine  the  rock  whidi  be  regajds  as  t^ 
bMeoiait-bed  of  the  '*  Dogger"  or  Inferior  OoGte. 

These  are— 1.  uppennost)  ShaUes  with  Tcrtbratwla  tniimeaia^  Beirwm^r* 
coMronu,  B,  irreyilaru,  and  Triffomia  Kamsayi.  2.  SaDdstODe^  TeD'iv. 
with  TmrritdUj  Trigomia,  Attarle,  Awmtomiita  ooneancj,  J.  variability  &c. 
3.  TeUow  Sandstone  or  Sopola^wd.  4.  Onj  Sandstone  or  Lingnla-bed. 
with  Limffmim  Je— it,  Orhimla,  Bdtwmilet  compraaut,  B.  irreffmlarit^  Amtmmufn 

The  author  then  oli«rred  that  the  Inferior  Oolite  in  the  Sonth  o€  fis^bsd 
admits  i4  a  pakeontological  sotidivision  into  three  zones,  baring  the  Fnller a  EMixh 
with  OUrea  amwiimala  ahore.  and  the  Cephalopoda-bed  with  Ammomi/es  of^mm 
beneath : — Ist  (uppennost),  tne  zone  of  Awtmtomiiet  PaHtituomi ;  2d,  zone  of  Awl 
BmmpJkriemamus  ;  and  3df  zone  of  A  WL.Mmrekiaoma.  He  then  described  the  kiwesi 
of  these  zones,  that  of  Awl  MurckitetuBy  giring  as  83rnonTnia  ^  Dogger  **  tjpart;. 
Young  and  Bird,  and  Phillips ;  "  the  oentnl  uad  lower  oirision  oftlie  Imeriar 
Oolite,"  Murchisan  ;  '*  Fimbria-stage  of  the  Inferior  Oolite,"  Lyoett ;  **  Branoer 
Jnia  3,"  Quenstedt;  ''Calcaire  Isdonien"  (part).  Maroon;  ''Gakaire  i  en- 
troques,**  Oittean ;  ''  die  Sehiditen  des  Am.  Mordiisomef**  OppeL  The  heck- 
hampton  section  was  then  described,  as  illustrating  this  zone,  whidi  was  abo 
described  in  its  details  as  seen  st  Crickley^  Hill,  near  Cheltenham,  and  at  Beaasi 
Hill ;  also  at  Frdcester  Hill  and  Wootton-under-Edge. 

The  preceding  sections  exhilNt  the  litholc^fical  character  and  stratigraphical  re- 
lations of  the  Pea-^prit  and  FreestcHies.  which,  howerer,  undergo  great  and  tczt 
important  modifications  when  examined  over  even  a  limited  area, — the  Pea-^iit 
as  regards  its  structure  ;  and  the  Freestone,  its  thidmessL  In  ^e  Sontheni 
Cotteswolds  the  Pesrgrit  loses  its  pisolitic  character ;  and  in  the  eastern  part  ef 
the  hill  district  the  Freestones  thin  out  and  finallj  disappear ;  the  Inferior  Oolite 
being  represented  at  Stow-on-the-Wold  and  at  Buiford  by  the  zone  of  JmoMma^ 
ParkinfKmij  with  its  li^trooloured  ragstonea,  filled  with  an  abundance  of  Ch^na 
Plotii,  Klein,  and  fbmung  a  "  Cfvp^us^rit.** 

The  fossils  of  the  Pea- grit  and  Freestone,  and  of  the  Oolite-mari  or  Fimbria- 
bed.  were  then  enumerated.  The  Oolite-mari  was  described  as  haying  heea  pro- 
bably derived  from  the  debris  of  a  Coral-reef:  its  Neiinaan  limestone  was  parti- 
cularly alluded  ta 

The  section  at  the  Peak  near  Robinhood's  Bay  afforded  the  author  the  equiva- 
lents of  the  aones  of  ^m.  Ruw^ritHanut  and  A  m.  MwrtMrnrntt^  and  was  desmbed 
infulL 

The  Bone  of  ilm.  BwmvhrietiamwB  was  next  treated  of.  Its  synonyms  are  *'  In- 
ferior Oolite  of  DundiT  Hill,"  Conybeare  and  Phillips;  ''Qrey  limestone,  Bath 
or  Great  Oolite  "  (Yorkshire),  Phillips ;  "  Eisenrogenstein  (part)  und  Walk-Erde 
Qruppe,**  Fromherz ;  "  Brauner  Jura  y  und  S,"  Quenstedt ;  ''  Calcaire  fenngi> 
neux,^  Terquem ;  '*  Blaue  Kalke,  Korallenschicht,  Qigantena-Thone,  und  06- 
treen-Kalke^'  (Quenstedt),  Pfizenm^er.  The  best  typs  of  this  zone,  so  well 
characterised  by  peculiar  Gasteropods  and  Cephalopods  and  its  feixufiinous  oolitic 
grains,  are  seen  m  the  section  at  Dundry  Hill,  at  Yeovil  and  Snerboorae  in 
Somerset,  and  at  Burton-Bradstock  and  Chideoak  in  Dorset  Just  as  the  thinning- 
out  of  the  Murchisonse-zone  and  the  absence  of  the  Humphriesianus-Eone  near 
Burford  and  other  localities  in  the  N.B.  parts  of  the  Northleadi  district  brings  the 
Parkinsoni-zone  nearlv  into  juxtaposition  with  the  days  of  the  Upper  lias,  so  the 
thiiming-out  of  the  Murchisonse-zone  at  Dundry  Hill  brings  the  zone  kA  Am. 
HumphrienanuM  into  dose  relation  with  the  *'  Sands  of  the  Upper  Lias,*'  and  has 
caused  it  to  be  mistaken  for  the  '^  Cephalopodarbed "  of  Frooester  and  Leek- 
hampton  HUls.  In  the  northern  Cotteswolds  the  Humphriesianus-zcme  is  but 
feebly  represented. 

The  Ihmdry  Hill  section  was  then  described  in  a  note  by  Mr.  B.  Etiieridg& 
F,G.S.,  as  comprising.— Ist  (lowest),  Lower  Lias ;  2d,  perhaps  the  "Lias  Sands r 
3d,  the  Shell-bed ;  4tli,  Ammonite-bed  (not  equivalent  to  the  "  C^halopodarbed** 
of  the  Cotteswolds) :  5th  to  9th,  shelly  beds,  ragstone^  fine-grained  oolite,  and 
freestone ;  some  of  tne  latter  representing  the  Parkinsoni-zone. 

Dr.  Wriirht  then  described  the  section  in  Gristhorpe  Bay,  from  the  Oombia^ 
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to  the  Millepora-bed;— equal  to  the  zone  of  Am,  Ifum^hrUnanua.  The  fossils  of 
these  marine  and  fineshwater  beds  were  noted  as  existing  in  the  cabinets  of  Leek- 
enby.  Bean,  and  others. 

The  zone  of  Am,  ParhinMni  has  the  following  synonyms,  according  te  the 


This  zone  is  the  most  persistent  of  the  three  subdivisions  of  the  Inferior  Ooute, 
and  is  its  only  representative  in  the  south-eastern  parts  of  Qlouoestershire. 

The  sections  or  Leckhampton  Hill,  Ravensgate  Hill,  Cold  Comfort,  Birdlip  Hill, 
and  Rodborough  Hill  afford  the  fossils  and  details  illustrative  of  this  zone. 

la  this  communication  Dr.  Wright  endeavoured  to  show  that  the  Inferior  Oolite 
of  the  South  of  England  admits  of  a  subdivision  into  three  zones  of  life,  and  that 
each  zone  is  characterised  bv  the  presence  of  Mollusca,  Echinodermata.  and  Corals 
si>ecial  to  each.    2d.  That  tnese  tnree  zones  are  veiy  unequally  developed  in  dif- 
ferent r^ons  both  in  England,  France,  and  Germany ;  the  individual  beds  com* 
}>osing  the  zones  being  sometimes  thin  and  feebly  developed  (or  altogether  absent) 
ui  some  localities,  but  thick  and  fiilly  developed  in  others ;  the  zone  of  Am-Mur- 
chiwMB  is  the  one  most  frequently  absent ;  that  of  Am.  Humphriestanua  has  a 
wider  area;  and  the  zone  of  ^m.  Parkintoni  is  the  most  persistent,  is  widely  ex- 
tended, and  is  veiy  often  the  sole  representative  member  of  the  Inferior  Oolite 
formation.    3d.  That  many  Lamellibranchiata  and  a  few  Oasteropoda  are  common 
to  the  three  zones,  and  that  most  of  the  Ammonitet,  Brctckiopoda,  Echinodermata, 
and  Corals  are  Umit^  in  their  range  to  one  of  the  zones  ;  but  that  each  zone  poe* 
sesses  a  &una  which  is  sufficiently  characteristic  of  it    4th.  The  Pi^kinsoni-zone 
i»ossesses  many  species  of  MoUutca  and  BchinodermcUa  in  common  with  the  Com- 
i>Fash;  and  the  Murchison%-zone,  in  like  manner,  contains  many  Lam^Uibran- 
chiata,  which  appeared  for  the  first  time  in  the  Jurensis-stage,  although  all  the 
Cephalopoda  of  these  two  stipes  are  specifically  distinct  from  each  other. 
April  20th,  1859.—Major-(ieneral  Portlock,  V.P.,  in  the  chaur. 
The  following  communications  were  read : — 

1.  "On  some  Reptilian  Remains  fi:om  South  AMca."  By  Professor  Owen, 
F.R.S.,F.G.S. 

Fam.  Crocodilia.  OaUtaurut  plcmicepf,  the  Flat-headed  Galesaur  (from  rtt^V9 
polecat,  aavpos,  lizard),  a  genus  and  species  founded  on  an  entire  cranium  ana 
lower  jaw.  The  skull  in  length  less  than  twice  the  breadth,  much  depressed,  and 
flat  above.  Occipital  region  sloping  from  above  backward,  divided  by  a  high  and 
sharp  ridge  from  the  temporal  fossae,  there  wide  and  rhomboidal ;  orbits  small ; 

nostril  single  and  terminal  Dentition,  %  |~ ,  c  \^,  m  ^^^^^ ;  all  the  teeth  dose- 
set,  except  the  intervals  for  the  crowns  of  the  long  canines  when  the  mouth  is 
closed ;  canines  of  the  shape  and  proportions  of  those  in  Muttela  and  Ftverra, 
without  trace  of  preparation  of  successors  in  the  sockets  ;  of  quite  mammalian 
character.  Incisors  longish  and  slender,  molars  subcompr^sed,  both  with  simple 
pointed  crowns,  of  eqiuu  length,  and  undivided  roots.  Original  transmitted  oy 
Governor  Sir  Geo.  Gray,  K.C.B.    From  the  sandstone  rocks,  Rhenosterberg. 

Oi^noehampta  Umiarius,  the  Dog-toothed  Gavial  (frx>m  kiwv,  dog,  and  X<¥jf  ^» 
Egyptian  name  for  Crocodile,  appfied  by  Wagner  to  the  Indian  Gavial).  This 
genus  and  species  is  founded  on  the  rostral  end  of  the  upper  and  lower  jaws  of  a 
Crocodilian  Reptile,  witii  a  single  terminal  nostril,  situated  and  shaped  as  in 
TdtotawruB,  ana  indicating  similarly  long  and  slender  jaws.  Only  the  incisive  and 
canine  parts  of  the  dentition  are  preserved ;  but  these  closely  correspond  with  the 
same  parts  in  (hleMurus^  the  incisors  being  equal  and  dose-set,  of  simple  conical 
form,  and  the  canines  suddenly  contrasted  by  their  large  size.  In  shape  they 
resemble  closelv  the  completely  formed  canines  in  Cunivorous  Mammals.  There 
is  no  trace  of  suooessional  teeth  Original  transmitted  by  Governor  Sir  Geo. 
Gray,  K.C.6.,  from  Rhenosterberg,  South  Africa. 

Fam.  DiCYNODONTiA.  Subgenus  Ptyeho^nathus,  Ow.  {wruxoSf  ridge,  yvtUfosy 
jaw.J— This  subgenus  is  founded  on  four  more  or  less  entire  skulls,  two  retaining 
the  lower  jaw,  referable  to  two  si>ecies. 
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PtpekofftuUkui  dedivUf  Ow.— Plane  of  occiput  meetine  the  upper  ffroato- 
pftrietal)  pUae  at  an  acate  angle,  liaing  from  l)elow  upward  and  bacKwara,  as  in 
the  fehne  inan»nal« ;  fionto-parietal  phme  bounded  by  an  anterior  ridjge,  ex- 
tending  from  one  saperorbital  process  to  the  other ;  from  this  ridge  the  fiuaal  part 
of  the  skull  slopes  downwanl  in  a  straight  hne,  slightly  diverging  from  the  parallel 
of  the  ocdpitaf  plane  :  superoocipitel  ndge  much  produced  and  notched  in  the 
middle  |  tne  occipital  plane^  owinff  to  the  outward  expansion  of  the  mast<iid 
I>late&  18  the  broadest  part  or  the  skull,  which  quickly  contracts  forward  to  tlie 
ridged  beginnings  of  the  alveoli  of  the  canine  tusk^ :  orbits  oblong,  renifcnn. 
su^C^stive  of  the  reptile  having  the  power  of  turning  tne  eyeball,  so  aa  to  look 
upward  and  backward  aa  well  as  outward.  Remains  of  sclerotic  platea  Nosferiis 
divided  by  a  broad,  flat,  upward  production  of  premaxillaiy,  situated  neater  the 
orbit  than  the  muzzle,  smaller  than  in  type  DiemuKUm ;  temporal  fossae  broader 
than  long,  and  with  the  outer  border  longest :  palate  with  single  Urge  ovd  vacnitr, 
bounded  d^  palato-pteiygoid  ridges ;  ooapitai  nypapophjrses  propoitionaUv  thicker 
than  in  Dtcynodon  tiffnceps  /  no  trace  of  median  suture  in  juirietal,  which  is  per- 
forated by  a  foramen  parietale  ;  frontals  divided  by  a  median  suture ;  support  a 
transverse  pair  of  small  tuberosities  ;  anterior  boundaij-ridge  of  vertex  formed  by 
the  nasals  and  prefrontals,  the  outer  sur&oe  of  both  bemg  divided  into  a  horizontal 
and  slopiiiff  fooet ;  hurtymal  bone  extending  from  fore-part  of  orbit  half  an  inch 
upon  the  noe  to  the  nostril ;  premaxillary long  and  siiirie,  its  median  fiuaal  trtut 
flat,  with  a  low  median  longitudinal  ridge ;  maxillaries  forming  the  lower  boundary 
of  tne  nostrils,  and  uniting  above  with  the  prefrontal  lacrymal  and  nasal  bones,  their 
outer  sur&oe  divided  by  the  strong  ridge  suggesting  the  subgeneric  name  :  teeth 
of  the  upper  jaw  restricted  to  the  two  canine  tusks,  tiie  sockets  of  which  deacend 
much  below  the  edentulous  alveolar  border ;  lower  jaw  edentulous,  deep,  and 
broad,  with  the  fore-part  of  the  symphysis  produced  and  bent  up  to  meet  the 
seemingly  truncate  end  of  the  premaxiUaiY,  a  character  indicating,  wiUi  the 
angular  outline  of  the  skull,  the  subeeneric  oifitinction. 

Ptycho^naih^  ffertiealis, — The  skull  of  this  species,  repeating  the  sul^goieric 
cfaaractertstics  of  the  foregoing,  has  the  fiicial  contour  aesoending  almost  vertically 
from,  and  at  almost  a  rignt  angle  with,  the  fronto-parietal  plana  Orbits  propor- 
tionally larger  and  more  fully  ovaL  Ridged  sockets  of  the  canine  tusks  descending 
more  vertically  from  below  the  orbits.  Originals  transmitted  by  Govein<«  Sir 
Oea  Gray,  K.G.B.,  from  Rhenosterbeig,  South  Africa 

Subgenus  Oudenodot^  Bain  (ovScti,  none.  oSovf ,  tooth).  The  skull  in  this  sub^ 
genus  presents  the  divided  nostrils,  the  structure  and  the  rounded  contours  of 
that  of  the  true  IHcmod&H§;  also  the  same  form,  relative  size  and  position  of  the 
orbits  and  nostrils ;  but  the  zygomatic  arches  are  more  slender,  straight  and  long ; 
and,  although  there  be  an  indication  of  an  alveohir  process  of  the  superior  maxillary, 
the  lower  part  of  which  projects  slightly  beyond  tne  rest  of  the  eaentulous  border 
of  the  jaw,  it  does  not  contain  any  trace  of  a  tooth,  so  t^t  both  jaws  are  edentu- 
lous,  a  character  which  had  attracted  the  attention  of  their  discoverer.  Mi.  Bain, 
who,  in  indicating  it,  proposed  the  name  Oudenodon. 

It  is  permissible  to  speculate  on  the  possibility  of  these  toothless  Dicynodontoids 
being,  after  the  amdogy  of  the  Karwhals,  the  females ;  or  of  liieir  being  in- 
dividuals which  had  lost  their  tusks  without  power  of  replacing  them,  as 
the  known  structure  of  the  true  Dicynodons  indicates.  But  there  ars 
characters  of  the  z^^matic  arches  and  temporal  fossae  which  differentiate  the 
toothless  skull  sufiiciently  to  justify  their  provisional  reference  to  a  distinct 
8ub£;enua. 

Hyoid  apparatus  of  Ouclfiioelow.— Beneath  one  of  the  skulls,  and  imbedded  in 
the  matrix  between  the  mandibular  rami,  were  the  foUowiiig  elements  of  the 
hyoid  apparatus :— basi-hyal,  oerato-hyals,  toyro-hyals  (or  hypo-branchiala),  oerato- 
branchials,  and  luro-hyaL 

The  cerato-hyals  are  long,  suboompressed.  expanded  at  both  ends ;  the  thyio- 
hyals  shorter  and  more  slender ;  the  cerato-oranchials  with  a  sigmoid  flexure ;  the 
uro-h^ial  symmetrical,  broad,  flat,  semicircular,  with  a  production  like  a  stem  from 
the  middle  of  the  straight  anterior  margin.  This  apparatus  shows  the  complexity 
by  which  that  in  Lizards  and  Ghelonians  differs  from  the  hyoid  in  Crocodiles,  and 
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ombines  Chelonian  with  Laoertian  characters.    Transmitted  by  Mr.  Bain  from 
^juth  Africa. 

Uieynodtm  ligricept, — Pelvifi :  Ilium,  ischium,  and  pubis  coalesced  to  form  an 
»s  imioininatum,  with  the  suture  at  the  s^rmphysis  obliterated.  At  least  five 
uicrai  vertebrae,  the  first  with  a  broad,  thick,  triangular,  terminally  expanded 
[>leurapophy8is.  The  strong,  straight,  trihedral  Oium  overlies  the  above  sacral 
riV>,  ana  extends  forward  to  overlie  also  the  last  long  and  slender  rib  of  the  free 
trunk  (thoracic)  vertebrae.    There  are  no  lumbar  vertebrae. 

Pubis  very  thick,  strong,  with  a  broad  inferior  convexity  resembling  that  of  the 
Monitor  in  its  internal  pmoration  and  external  apophysis ;  ischium  receiving  the 
abutment  of  the  last  two  pairs  of  sacral  vertebrae. 

The  form  of  the  anterior  aperture  of  the  pelvis  is  oval,  with  the  sides  broken  by 
a  slight  angle  at  the  middle,  and  the  small  end  encroached  upon  by  tiie  right 
augular  prominence  of  the  symphysis  pubis.  The  long  diameter  is  11  inches  (firom 
the  fore-end  of  the  first  sacral  vertebra),  the  transverse  diameter  is  10  inches. 
The  fore-lialf  of  this  aperture  is  bounded  by  the  first  sacral  vertebra  exclusively, 
at  the  middle  bv  its  centrum^  at  the  sides  by  its  ribs ;  the  hind-half  of  the 
a^ierture  is  bounded  bj  the  pubic  bones.  From  the  penultimate  sacral  vertebra 
to  the  symphysis  pubis  it  measures  5  inches. 

The  outlet  of  the  pelvis  is  of  a  semi-elliptic  form,  9  inches  in  transverse,  and  4 
inches  in  the  opposite  diameter.  Original  transmitted  by  Mr.  Bain  torn  East 
Brink  River,  South  Africa. 

Cbooodilia  (7).  Genus  Ma8aospondylu$,  Ow.  (Qr.  fuurff^y,  lon^ ;  oroySvXof 
vertebra). — The  author  exhibited  diagrams,  and  pointed  out  the  characters  on 
which  he  had  founded  (in  the  Catalogue  of  Fossil  Kemains  of  the  Museum  of  the 
College  of  Surgeons)  the  genus  Masaotpondyhu.  exemplified  by  the  M.  eariwUus, 
Gtenus  PtuhpspondyluB,  Ow.  (Or.  «axv$,  thick ;  oto¥9v\vs,  vertebra.) — The 
fossils  exemphfying  this  genus  form  pah  of  the  same  collection,  obtained  by 
Messrs.  Orpc»i  from  sandstones  of  the  Brabenbeig  range  of  hills,  South  Africa, 
and  presented  to  the  College  of  Surgeons. 

2.  *'0n  the  South-easterly  Attenuation  of  the  Lower  Secondary  Rocks  of 
England,  and  the  probable  depth  of  the  Coal-formation  under  Oxford  and  North- 
amptonshire."   By  Edward  Hull,  Esq.,  A-B.,  F.G.S. 

By  a  series  of  comparative  sections,  nuide  by  actual  admeasurements  by  the 
officers  of  the  Geolo^cal  Survev,  it  was  shown  that  all  the  Lower  Secondanr 
formations  attain  their  greatest  aevelopment  towards  the  north-west  of  Enfi^land, 
and,  on  the  other  hand,  they  become  attenuated,  and  in  some  cases  actuaUv  die 
out  in  the  opposite  direction.  For  example,  it  was  shown  that  the  Bunter  band- 
stone  in  Chesnire  reaches  a  thickness  of  2,000  feet,  in  Staffordshire  600,  and  in 
East  Warwickshire  is  absent ;  and  a  similar  law  of  south-easterly  attenuation  was 
shown  to  maintain  in  the  case  of  the  Keuper,  Lias,  Inferior  Oolite,  and  lower  zone 
of  the  Qreat  Oolite. 

It  was  shown  that  the  upper  zone  of  the  Qreat  Oolite  (the  White  and  Grey 
Limestones  of  Wilts,  Oxfora,  Lincoln,  and  Yorkshire,)  forms  the  first  exception 
to  the  law ;  and  from  the  fiw^t  of  its  oocunrence  in  the  Bas-Boulonnais  below  the 
Chalk,  and  resting  on  Carboniferous  rocks,  the  author  inferred  that  it  extends  more 
or  less  uninterraptedly  from  England  to  France  and  Belgium,  and  southward  to 
Mr.  Qodwin-Austen's  palaeozoic  axis.  The  cause  of  this  superior  degree  of  per- 
sistency was  referred  to  the  organic,  as  distinct  from  the  sedimentary  nature  of  the 
fonnation,  and  its  accumulation  Hike  the  White  Chalk)  on  a  deep  sea-bed  by  the 
agency  of  Molluscs,  Corals,  and  Fomminifera. 

It  was  shown  that  the  Lower  Permian  beds  are  scarcely  rqinesented  in  Lancashire 
and  North  Cheshire,  but  that  they  attain  thefr  greatest  development  (1,800  feet) 
alonj?  a  band  of  country  stretching  west  and  east  firom  Salop  to  Warwickshire, 
and  the  author  tiaced  the  marein  (tt  the  basin  in  which  they  were  fonued  along 
the  west,  north,  and  east  Tne  local  origin  of  these  Permian  beds,  as  having  been 
derived  from  the  Old  Red  and  Silurian  lands  by  which  th^  were  siuroimded,  was 
insisted  upon,  and  especially  as  agreeing  with  the  obs^ations  of  MurchisoD, 
Bamsay,  and  other  autnors. 
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As  oontraBted  with  this  local  ori^  of  Uie  Lower  Permiaa  lodLB  of  Oeatal 
Endand,  it  was  shown  that  the  sedimeDtaiy  materials  of  which  the  TiiasBC 
Rocks  are  formed  must  have  be^  drifted  by  an  ancient  oceanic  coir^it  fiom  s 
continent  or  laige  tract  of  land  occupying  the  nosition  of  the  North  Atlantic,  and 
that  the  sediment  was  spread  over  the  plains  of  England  as  long  as  it  was  mechsr 
nically  suspended.  The  increasing  instance  towuds  the  south-east  from  the 
source  of  supply,  accounted  for  the  tailing  out  of  the  sediment  Daring  the 
Bunter  Sandstone  period,  this  sediment  was  drifted  through  the  channd  fismed 
by  the  great  headlands  of  Westmoreland  and  North  Wales ;  but,  as  the  whole 
area  was  gradually  sinking  (with  occasional  interruptions)  during  the  periods  cC 
the  Upper  Trias  and  sucoeedmg  formations,  the  Welsh  and  Cumbrian  moontains 
must  nave  been  nearly  covered  oy  sea  at  the  dose  of  the  Liassic  period. 

The  author  adduced  the  following  reasons  for  considering  that  tiie  Banter 
Sandstone  <^  England  formed  dry  land  during  the  deposition  S  the  Mnafihrikalk 
of  Germany. 

1st  That  the  Lower  Keuper  Sandstone  rests  on  an  eroded  sm&oe  of  the 
Bimter :  2d.  that  the  basement-bed  of  the  Keuper  is  frequently  a  Ixeoda  or 
shingle-oeacn  ;  and  3d,  that  there  ie  a  local  unconformity  observable  in  Staffoid, 
Leicester,  and  Lancashue,  between  these  formations. 

The  author  described  the  distribution  of  the  c[uartzo6e  cons;lomemteB  whidi 
form  the  middle  division  of  the  Bunt^,  and  considers  it  nrobaole  that  tfa^  axe 
the  reconstructed  materials  of  the  Old  Bed  Conglomerate  of  Scotland. 

The  probable  extension  of  coal-measures  £pr>m  the  coal-fields  of  England  to  those 
of  Bdgium  and  France  was  considered,  as  also  the  bearing  of  the  whole  sabjeci 
on  Mr.  Godwin- Au8ten*s  theory  of  the  extension  of  coal-measures  under  the  ^alk 
of  the  Thames  Valley :  and  it  was  inferred  that  coal-measures  might  possiblv  be 
found  at  not  unapproachable  depths  under  parts  of  Oxford  and  Nortnamptcmshiie. 
It  was  also  shown,  that,  from  indications  presented  by  the  coal-formation  at  the 
southern  borders  of  the  Staflbrdshire  and  Warwickshire  coal-field,  there  was  leaeon 
to  suspect  that  the  formation  becomes  attenuated  and  less  productive  of  valuable 
coal-beds  in  its  extension  towards  the  south-eastern  districts. 

The  paper  was  illustrated  by  a  series  of  comparative  horizontal  sections  acroei 
the  midland  counties. 

Geologists*  Assooiatioit. — AprU  4. — The  fourth  ordinary  meeting  was  held  at 
the  Society's  Rooms,  5,  Cavendish  Square,  Dr.  Hyde  Clarke,  V.P.,  m  l^e  diair. 
A  very  interesting  paper  was  read  by  the  Rev.  T.  Wiltshire,  M.A.,  F.G.8.,  Presi- 
dent of  the  Association,  on  '<  The  Red  Chalk  of  Sncknd."  It  was  stated  that 
the  red  chalk  oocius  in  titu  only  in  the  counties  of  Yorkshire,  Lincolnshire,  and 
Norfolk.  It  is  first  seen  at  Speeton,  about  six  miles  from  Flamborough  Head,  in 
Yorkshire,  where  it  rests  unoonformably  upon  the  Speeton  clay  and  underlies  the 
white  chalk.  It  is  there  about  30  feet,  which  appears  to  be  the  greatest  thiduieBs 
it  attains,  and  is  traceable  frx>m  Speeton  in  a  westerly  direction  for  about  20  miles, 
when,  turning  at  a  sharp  angle,  it  proceeds  across  Y  orkshire  towards  the  south- 
east, and  disappears  below  the  marsn-land,  about  seven  imles  to  the  west  of  Hull 
It  re-appears  at  Ferraby,  in  Lincolnshire,  and  there  nuiy  be  traced  across  Lincoln- 
shire imtil  it  is  cut  off  by  the  Wash,  on  the  south  shore  of  which. — at  Hunstanton, 
in  Norfolk, —it  is  again  found,  and  may  be  traced  fh>m  that  palace  to  a  few  miles 
north  of  Lvnn,  after  which  it  is  seen  no  more.  In  Lincolnshire  luid  Norfolk  it 
underlies  the  white  chalk,  and  rests  upon  a  dark  pebbly  mass  which  is  supposed  to 
belong  to  the  lower  greensand.  At  Hunstanton  it  is  only  4  feet  in  thickiiess,  and 
assumes  a  different  character  from  that  which  it  presents  at  Speeton,  being  much 
harder,  darker  in  colour,  and  containing  pebbles,  which  are  not  seen  in  the  red 
chalk  of  the  latter  pUice.  The  red  chalk  appears  to  be  very  fbssiliferous,  amtaining 
serpulse,  terebiatu&,  oorals,  sponges,  belenmites,  &c. ;  and  from  the  drcumstance 
of  some  of  the  belenmites  being  of  species  characteristic  of  the  gault,  the  author 
considered  the  red  chalk  as  the  equivalent  of  that  formation.  Fragments  move  or 
less  rolled  had  been  found  in  the  drift  at  Muswell  Hill ;  from  which  it  was  inferred 
that  the  red  chalk  must  have  at  one  time  existed  in  large  masses  over  a  oonsider- 
able  tract  of  country.     These  fragments  appeared  to  be,  in  mineral  character,  and 
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ny  the  fossUs  oontained  in  them,  idaiticsl  with  the  red  dialk  of  Hunstanton.  The 
[Mtper  was  Ulastmted  by  some  admirable  diagrams,  and  by  specimens  from  the 
cabinets  of  Dr.  Bowerbank,  N.  T.  Wetherell,  Esq.,  and  the  author. 


NOTES  AND  QUERIES. 


Thiokitbss  of  Chalk-btsata  abound  thb  Wbalden  ABBA.— The  Editor 
will  be  obliged  by  notes  on  the  local  thickness  of  the  Chalk  and  Lower  Groensand  in 
Surrey.  Kent,  Sussex,  and  the  contiguous  counties  ;  as  obtained  by  well-sinkings 
and  other  sources. 

QeoiiOoioal  Topogbapht. — "  Sib, — Would  it  be  worth  the  trouble  to  publish 
a  list  of  the  towns  of  England,  with  their  strata  l—I  send  a  specimen  of  what  I 
mean,  as  you  will  underetand  it  better  from  that. — Yours,  &c.  G.  H.  Wbst, 
Blackheath." 


Name.  \  Latitude.  I         Longitude.         I  Strata. 

Abbots  Bromlej.  |  52  deg.  49  min.  N.  |   1  dcg.  45  min.  W.  |  New  red  smndstone. 

Character.  \  Fosiih.  I  For  whai  used. 

Cisyi,  coloured  sandstones,    Ftow  discnrered,  foot-  I  Architeetnnl 
and  eonglomenUes.         i  prints.  )      parposes. 


Avge.  Depth, 
900  ft. 


Divitien. 
Mesoffoic  or 
Secondary. 


We  thiiik  in  a  modified  form  such  a  list  might  prove  veiy  useful,  especially 
one  of  the  chief  towns  with  their  prominent  geological  featuires,  of  tnose  noted 
for  the  occurrence  of  particular  fossils,  and  of  those  where  j^Dod  sections  of 
particular  rocks  are  to  be  seen.  If  our  readers  and  correspondents  will  supply 
the  information,  we  will  revise,  arrange,  and  print  the  matter  thus  accumu- 
lated.—En.  Gbol. 

Shblu  in  Pletstookcb  Deposit  at  Gambbidob.—''  Sib,— Would  you  in- 
fonn  me.  through  the  medium  of  your  valuable  '  Notes  and  Queries,'  if  it  be  usual 
for  the  (uift  to  contain  sheUs  of  such  fhigile  forms  as  those  wnidi  I  have  inclosed 
for  your  iniq)ection ;  and  idso  whether  these  are  fins^water  or  marine  ?  'Also,  could 
you  tell  me  of  any  work  of  moderate  price  devoted  exclusively  to  the  drift  forma- 
tion ?  The  shells  forwarded  were  found  in  the  drift,  about  10  or  12  feet  below  the 
surface,  in  a  thin  layer  of  fine  sand  about  4  inches  thick,  resting  upon  a  sort  of 
clayey  sand  about  18  inches  thick,  which  last  also  contained  shells,  but  not  in  such 
abundance  as  the  other.— ^Yours,  &c  A  Beoiviteb.  Cambridge." — The  deposit  in 
which  the  shells  fonrarded  were  found,  we  should  consider  to  be  a  Pleistocene 
freshwater  deposil^  and  not  drift.    The  species  we  recognise  are  :— 

Helix  nemoralis,  Oydas  cornea, 

arbustorum,  Pisidium  obliquum, 

Lymmeus  pereger,  Glausilia, 

Valvata  pisdnalis,  Unio,  &c 
Bytlunia  tentaculata. 

Land  and  freshwater  shells  are  by  no  means  unusually  found  in  such  deposits, 
which  should  be  searched  also  for  mammalian  remains,  the  newer  forms  of  which 
may  occur,  though  not  the  hippopotamus  and  older  speicies. 

OiMiNT  roB  Ohauc  Fossiia— "  Deab  Sib,— Can  ycai  kindly  g^ve  me  the 
receipt  for  making  the '  diamond  cement  *  used  in  repairing  chalk  losuls  ? — Yours 
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fiuthfally,  J.  R.  0.'*-—"  SiR,--I  have  ooUected  fbasils  for  the  last  two  ^esn,  move 
espedalfy  those  from  t^e  chalk,  but  I  find  it  extremelj  difficult  to  prevent  teeth, 
&c  from  breaking  off.  I  have  used  thick  gum-water  for  sticking  the  spedmea 
together,  but  1  find  it  veiy  unsatisfactoiy,  in  consequence  of  gum  being  acied  upon 
b^  the  weather.  1st.  Oeui  you  recommend  me  any  eood  cement  of  which  dttlk 
will  not  absorb  aU  the  moisture,  and  which  will  not  show  a  black  mark  where  the 
specimens  are  joined  1  2nd.  Have  geologists  ever  found  anv  fossil  pearls  amocu 
tne  oyster  ana  other  beds  of  fossu  sheUs  ?— Yours.  &c.  Knqui&eb." — 1st  Au 
chalk  specimens  should  be  saturated  in  a  weak  solution  of  gum,  size,  or  othef 
similar  material,  before  the  joining  of  the  fragments  is  attempted.  Ackerman's 
cement,  procuraole  at  thoee  well-known  artist's  colourmen's  estaUishment  in  the 
Strand,  is  a  very  useful  preparation  for  repairing  chalk  and  other  fbesibL  2nd. 
Fossil  pearls  have  been,  dtnough  nuely,  found.  Specimens  from  the  huge  Inoce- 
rami  of  tiie  chalk  have  oeen  long  known.  One  very  large  and  beautiful  spedmen 
is  in  the  collection  of  N.  T.  Wetnerell,  Esq.  of  Highgate,  and  has  been  described 
in  the  *'  Annals  of  Natural  Histoiy." 

Obioikal  Thickkbss  op  the  Purbeck  BrRT-BBD. — "  Sir, — In  the  vdume  of 
The  Qeolootst  for  1858,  is  an  article  on  '  Voices  from  the  Rocks,*  (p.  543). 
It  is  admitted  by  the  author  of  that  book,  that  the  dirt-bed  in  the  Isle  of  Portland, 
from  whence  so  man^  fossil  trees  liave  from  time  to  time  been  exiiacted,  is  fri»n 
12  to  18  inches  in  thickness. 

*<  I  had  the  pleasure  of  vinting  that  interesting  dirt-bed  a  few  yeans  ago,  and  it 
struck  me  at  the  time  that  the  bed  of  mould  was  originally  very  muoi  thidcer 
when  it  formed  part  of  the  surfiice,  and  when  the  trees  were  growing  upon  it,  and 
before  {he  bed  of  hard  and  compact  limestone,  9  feet  7  inches  thick,  was  depo- 
sited over  it 

"  The  enormous  pressure  of  such  a  mass  of  stone  upon  sudi  a  bed  of  vegetable 
soil  as  the  dirt-bed  then  was.  must  have  greatlv  reduced  its  thickness. 

^*  We  ou^ht  also  to  consiaer  the  effect  whicn  long  periods  of  time  would  have 
on  such  sod,  from  the  escape  of  the  various  gases  which  compose  the  humus 
alwavs  present  in  huger  or  smaller  quantity  in  au  soils. 

"  With  regard  to  trees  thriving  on  a  thin  soil,  I  beg  to  observe  that  about  seven 
or  eight  vears  ago,  at  a  slate-quany  at  Swithland,  near  Leicester,  I  saw  a  thrifty 
young  oak  having  a  trunk  2  feet  in  diameter,  growing  upon  a  large  accumulation 
of  fr^^ments  of  Sate,  the  refuse  of  the  quany,  and  thnving  apparently  withunt 
anv  soil  except  that  formed  of  the  fragments  of  sUte. 

**  This  oak  I  thought  was  also  a  goM  memorial  of  the  ancient  date  of  the  fonuer 
working  of  the  sUtenquarry. — John  Bbowv,  F.G.S.,  Stanway.'* 

Shoal  of  Fish  bubibp  ik  Sand. — The  foUowuig  extract  is  from  a  pa|m- 
entitled  "  A  Week  in  Ghupe,"  by  Dr.  Dawson,  in  the  Canadian  Naturalist,  ^r 
October  last  :— 

^*  On  the  long  sand-point  that,  stretching  for  into  the  bay.  shelters  the  harbour 
along  which  we  walked  in  search  of  whales'  bones  and  shells,  I  observed  an 
appearance  new  to  me,  and  of  some  geological  interest  Shoals  of  the  American 
*  Sand-Launce '  (AnMMdytes  A  meiHcantui),  a  little  fish  three  or  four  inches  in  l»ig;th, 
had  entered  the  bay,  and  either  seeking  a  place  for  spawning  or  for  shdtering 
themselves  from  their  numerous  enemies^  baa  run  into  the  sha&ow  watar  near  the 
point,  and,  according  to  their  usual  habit,  had  in  part  buried- themselves  in  the 
sand,  whicn  they  throw  up  bv  means  of  their  long  pectoral  fins.  In  this  situation 
countless  multitudes  had  diea  or  been  thrown  on  shore  by  the  surf,  and  the  crows 
were  fottening  on  them,  and  the  fishermen  collecting  th^n  in  barrels  for  bait : 
acres  of  them  still  remaining,  whitening  the  bottom  of  the  shallow  water  with 
thfir  bodies.  It  was  impossible  not  to  be  reminded  by  such  a  spectacle  of  the  beds 
fall  of  capelin  in  the  post-pliocene  day  of  the  Ottawa,  and  the  similar  beds 
filled  with  fosnl  fiushes  in  other  beds  as  far  back  as  the  Old  Red  Sandstona 
GeologiBts  have  often  sought  to  aooount  for  such  phenomena,  by  supposir^  sudden 
changes  of  level  or  irruptions  of  poisonous  matter  into  the  water ;  but  such 
catastrophes  are  evidently  by  no  means  necessary  to  produce  the  effect  Here,  in 
the  quiet  water  of  Gaspe  Bay,  year  by  year,  immense  quantities  of  the  remains 
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the  *  aand-launoe '  may  be  embedded  in  the  sand  and  mud  without  even  a  stonu 

destiov  them.    Similar  accidents,  I  was  told,  happen  to  the  shoals  of  caj^lin ; 

that  tnere  is  nothing  to  wevent  the  accumulation  here  of  beds  eaually  nch  in 

\e  remains  of  fishes  with  those  other  deposits  of  ichthyolites  that  nave  excited 

>  much  interest  and  wonder." 

Mastodoit    Remains  in  Canada. — Some  fossil  remains  of  a  monster  animal, 

apposed  to  be  those  of  a  mastodon,  have  lately  been  discovered  in  the  county  of 

•:igm,  O.  W.     The  St  Thomas  IktpauA  describes  them  as  foUows :— "  We  were 

hown  on  Tuesday  last,  by  Mr.  Freebom  Berdan,  the  gignntic  tooth  of  a  monster 

vnimal,  ^hich  was  found  on  the  Cum  of  Mr.  Samuel  Serdan,  two  miles  west  of 

r^ive  Stakes,  some  time  hist  week,  while  digging  in  a  light  sandy  loam  on  the  edge 

>f  a  small  marshy  spot,  about  twenty  inches  below  the  sur&oe.    The  tooth  shown 

\is  v?aa  about  seven  or  eight  inches  in  length  across  the  face,  by  four  or  five  in  width, 

luid  seemed  to  have  been  broken  out  of  the  jaw.  The  siufiice  was  perfectly  smooth, 

and  appeared  to  us  as  if  it  had  been  petrified  or  venr  heavily  enamelled.  It  was  of 

a  moUied  grey  colour  at  the  upper  part^  running  down  to  a  dark  brown  at  the 

base.     The  interior  was  similar  to  a  white  calcined  bonei    Mr.  Berdan  also  found 

two  encMrmous  tusks,  eight  and  a.half  feet  finom  one  end  to  the  other,  and  curving 

back  «o  that  the  two  ends  are  nearly  parallel  to  each  other ;  also  two  thigh-bones, 

three  feet  long,  an  under  jaw-bone  over  three  feet  long,  several  ribs  from  three  to 

four  feet  in  length  torn  point  to  point,  and  six  teeth,  weighing  six  pounds  or  more 

each.    These  bones,  as  near  as  can  be  ascertained,  are  supposed  to  belong  to  a 

mastodon,  an  extinct  spedes  of  the  elephant,  and  have  probably  remained  undis> 

turbed  where  thev  were  found  for  centuries  before  the  continent  was  discovered. 

Some  parts 'of  them  were  in  a  high  state  of  preservation,  while  others  would 

crumbfe  to  {deoes  by  the  slightest  touch,  and  their  phioes  nave  been  filled  by  a 

substitute." 

QaoiioaicAii  Excursions. — ^Diuinf  the  past  month  a  series  of  practical  field- 
lessons  on  Gheology  have  been  given  by  Professor  Morris  to  the  students  attending 
the  Qeological  Class  at  University  College,  London  ^  the  chief  attention  in  these 
excumons  being  directed  to  the  method  of  describmg  sections  of  the  strata,  the 
tradng  their  boundaries,  and  mapping  their  extent ;  to  the  mode  of  occurrence  of 
fossils  in  the  difierent  layers,  whetner  entire  or  broken^  as  indicating  the  condition 
und^  which  they  were  deposited,  and  the  natural  histonr  and  characters  of  the 
animals,  as  evidencing  the  medium  (f.e.  marine  or  fresnwater)  in  which  they 
lived  and  died. 

The  environs  of  London  present  manv  localities  for  studies  of  this  nature. 

One  excursion  included  the  Woolwich  ana  Chariton  pits,  where  the  fluvio-marine 

series  of  the  Lower  Tertiaries  are  well  exhibited ;  and  their  infinposition  to  the 

marine  bed  of  London  day  was  shown  by  a  traverse  made  to  Plumstead  Common, 

where  the  superposition  of  the  lower  l)eds  of  tiie  London  day  is  exposed.    The 

mammalian  deposits  of  the  Wickhun  Valley  were  also  visited.    Another  excursion 

mchided  the  examination  of  the  freshwater  and  mammalian  deposits  of  Crayfi>rd 

and  Erith,  which  show  how  these  fluviatile  accumulations  ot  brick-earth  were 

deposited  upcm  an  eroded  suifeoe  of  the  Lower  Tertiaries  (Thanet  sands)  and  the 

chalk ;  the  ridi  mammalian  and  moUuscan  fiauna  obtained  from  these  pits  being 

examined  in  the  collection  of  Mr.  F.  Spuirell^  of  Bexley,  who  kindly  orored  eveiy 

fiicilitjr  for  the  inspection    A  third  excursion  embraced  the  more  interesting 

{^l<^cal  features  of  the  Isle  of  Wiffht,  as  exhibited  in  the  fine  sections  of  the 

Tertiaiy  strata  at  White  Clifi*,  and  Alum,  and  Colwell  Bays,  and  in  the  interesting 

section  of  the  Wealden  and  Cretaceous  series  as  exposed  in  the  traverse  made 

^ng  the  south  part  of  the  isUnd,  from  Sandown  to  Compton  Bay. 

BfiUDEiTic  Mabrikob  ;  MoTBMSHTS  OF  Pentacbihits  Plates  in  YiirsoAit. 

-**'  Dear  Sir. — If  you,  or  some  of  your  numerous  correspondents  in  the  '  Notes 

^  Queries '  aeputment  of  jrour  most  excellent  Magazine,  irill  have  the  kindness 

to  aoswer  the  following  questions,  1  shall  feel  much  obliged. 

*^  1.  What  is  the  cause  of  the  Dendritic  wpearances  on  Chalk  ? 

"  I  have  aome  fossils  firom  a  quarry  at  ti^ereuagh  (County  Deny),  which  are 

beaatifuUy  marked,  especially  the  Ecmni.    This  appearance  is  not  confined  to  the 
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ioHils  onljr ;  the  dudk  itadf  is  of  a  cKuny  ODkur.  and  tlie  dnwingi  qq  it  look  as 
if  done  with  Indian  ink  by  a  veiy  fine  poiaL  I  nave  observed  the  stme  deKiip- 
tion  of  maridngs  on  the  chalic  and  fossils  of  the  White  Bocks,  nesr  Dmdnoe 
OMtle,  County  Antrim. 

''  I  send  yon  a  small  quantity  of  the  dendritic  siains.  and  a  little  bit  of  chslk. 
The  diawing  upon  it  is  not  so  distinct  as  I  oouJd  wisn ;  in  some  chalk  it  is  per- 
fectlT  black,  ana  veiy  beautilul  indeed,  and  in  all  such  instances  I  observe  that  tiie 
dialk  is  of  peculiar  haidness,  while  at  the  same  time  the  markings  penetiate 
deeper,  with  increased  depth  cif  colour  as  they  proceed  ;  but  in  the  softer  chalk  the 
tinungs  are  brownish,  and  mora  on  the  surlaoe. 

**  £n  those  moss-like  figures  common  to  all  chalk  f 

**  2.  Why  do  those  portions  of  Pentacriuites,  commonly  called  *  star-stones^* 
move  with  a  sensible  rotatoiy  motion  in  a  vessel  of  vinesar ;  or  why  do  th^  mttve 
at  all  Y  And  why  will  not  a  portion  of  Belemnite,  or  ^ain  timestone,  both  from 
the  same  rock,  and  of  the  same  size  as  the  *  star-stone,*  move  also  i — Yeiy  tmly 
yours,  A.  na  S.  M^  Port  Stewart" 

1st.  The  beautiful  featheiy  dendritic  markings  in  dialk  and  on  dialk  fossils  an? 
due  to  a  ciystaUization  of  manganese  either  on  the  planes  of  oacks  and  fissures, 
in  the  fine  mterstioes  between  tne  rock-matrix  and  the  fossils,  or  filling  ud  minute 
cracks  in  the  structure  of  the  rock  itself.  Sudi  dendritic  markings  are  founa  in  mort 
solid  rocks,  and  have  been  veiy  commonly  attributed  to  iron.  We  believe,  however, 
that  when  iron  puts  on  the  dendritic  form  it  is  due  to  the  admixtuie  with  it  of 
mangane8&  Where  the  proportion  of  iron  is  larger,  the  dendritic  markings  are 
dinj^  and  obscure,  and  by  a  few  days'  exposure  to  the  air  diminish  to  a  nown 
stain.  Where  the  manganese  predominates,  the  dendritic  ornamentation  is  sharfu 
clear,  and  defined,  and  of  a  dense  black  colour. 

We  have  analysed  the  sample  forwarded,  and  find  that  it  contains  the  larger 
proportion  of  manganese  with  traces  of  iron. 

The  quantity  sent  was  quite  sufficient  for  a  qualitative,  but  not  fo*  a  quanti- 
tative, analysis ;  so  that  we  cannot  state  the  exact  proportion  of  the  two  ingre- 
dients.   These  dendritic  marking  therefore  are  due  to  manganese. 

Yvpy  pretty  dendritic  sculptunngs  are  to  be  made  artifidauj.  by  mixing  day  with 
a  solution  of  sulphate  of  copper,  and  baking  or  otherwise  qmckly  drying  the  masL 

ad.  The  *'  Star-stones "  move  on  account  of  the  evolution  (by  the  action  of 
the  vinegar  upon  the  carbonate  of  lime  of  which  the  pentacrinite  plates  are  com- 
posed) en  small  dobules  of  carbonic  add  gas.  Sometimes  these  may  be  seen 
clustered  round  the  *'  star-stone,"  but  often  thejr  are  so  minute,  from  the  very  slow 
action  of  the  vine|B;ar,  as  to  be  scarcely  visible  with  a  pocket-lens. 

Why  bits  of  hmestone  or  belenmites  do  not  likewise  move,  may  be  thus 
enUined: — 

The  star-stones  are  of  very  hard  and  connnct  structure,  and  the  ^  therefore 
is  very  slowlv  evolved  by  the  weak  action  of  the  vinegar.  From  this  caose  the 
minute  buboles  congregate  imder  the  star-«tone,  where  they  are,  bv  the  hollows 
and  sculpturings  of  which  they  are  retained,  and  the  star-stone,  renaered  slightiy 
buoyant  Then  as  the  bubbles  burst  into  each  other,  and  become  confluent,  or  as 
they  tilt  up  first  one  edge  then  another  of  the  star-stone  in  escaping,  a  slight 
mechanical  action  is  set  up  suffident  to  cause  the  rotatory  motion  alluded  to  by 
our  correspondent  In  the  case  of  common  belemnites,  limestone,  &c.,  the  carbonate 
of  lime  being  softer,  the  gas  is  generated  more  quickly  and  in  larger  hubbies, 
and  consequentiy  readilv  escapes  without  at  all  serving  to  float,  by  clinging  to 
it,  the  object  from  whicn  it  emanates. 

'<  DsAR  Sir,— I  am  fiequentlv  applied  to  by  Strang  geoloKistsi  respecting 
information  on  the  Ledbury  ana  Malvern  districts.  You  would,  I  think,  be 
rendering  ramblers  a  service  bv  informing  tbem  that  they  will  find  nenry  Brooks, 
shoemaker,  the  Homend,  Leolbury,  a  most  intelligent  and  effident  guide.  He 
has  lately  discovered  there  *  AuckenatpU  Salterrii^  one  of  the  rarest  of  the  Tilestone 
fossils. — Yours  very  truly,  W.  S.  Svmonbs,  Penaock  Rectory,  Ledbury." 

The  okkat  Ichthtosaitbus  PLATYODoir(?)  at  the  York  Musaux. — "Sir,— 
I  was  gUid  to  see  your  a»respondent,  Mr.  S.  R.  Pattison,  bringing  forward  the  subject 
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of  PiuTindai  Miuwuma  in  tbfi  pages  of  The  GEOXiOOiST.  I  should  have  sent  you 
aoDiumuiuciition  on  this  subject  six  months  ago  had  I  not  entertained  the  idea 
u{  publishing,  as  a  sepaiate  pamphlet,  some  observations  upon  the  Condition  of 
Xatunl  Histoi^r  Museums  throughout  the  kingdom,  with  su^igestions  for  putting 
Mime  of  them  in  a  more  efficient  state.  I  lutve  lately  visited  the  Museumsoi 
Newcastle,  West  Hartlepool,  Whitby,  Scarborough,  Hull,  Leeds,  Kendal.  Lan* 
caster.  Proton,  Warrington,  Manchester,  and  Ipswich,  and  in  the  course  oi  a  few 
^J8  I  purpose  visiting  those  of  Bristol,  Bath,  Liverpool,  &c  I  have  only 
time  now  to  call  the  attention  of  voui  readers  to  the  noble  room  which  has  iust 
)>etQ  added  to  the  Museum  at  York,  and  for  the  erection  of  which  nearly  a 
thuuamd  pounds  has  been  subscribed.  Some  time  since  an  enormous  Ichthyo- 
saunis  was  discovered  in  the  neig[hbourhood  of  Whitby,  and,  after  a  good  deal 
of  negotiation  with  the  persons  into  whose  hands  this  extraordinary  Saurian 
remain  had  fiUlen,  1  became  the  possessor  of  it  for  the  sum  of  one  hundred  and 
ten  pounds.  My  object  in  making  the  purchase  was  the  hope  that,  when  brought 
^^^,,  the  members  of  the  Yorkshire  Philosophicd  Society  would  raise  by 
subscription  the  above  sum,  to  take  the  spedmen  on  my  hands  and  pkoe  it  in  the 
Museum.  We  had  just  started  a  subscnption  when  the  Rev.  D.  R.  Roundell,  of 
Oledston,  Skipton,  s^t  me  a  cheque  for  the  whole  amount,  that  he  alone  might 
laye  the  satislaction  of  presenting  so  grand  a  fossil  to  the  York  Museum.  It  was 
this  acquisition  that  led  to  the  building  of  the  new  room.  If  you  have  roace  for 
itj}  insertion  you  shall  have  some  more  Provincial  Museum  information  for  your 
Jime  number.— EnwABB  Charlbswobth  (of  York)." 

MAKXALiAir  BsMAiHS.— <*  In  the  *  Gentleman's  Magazine'  for  1767  several 
extracts  from  letters  communicated  by  Mr.  GoUinson,  concerning  mammalian 
remains,  are  printed,  of  which  I  append  a  summary : — 

''  ^At  Barton,  in  Sussex,  in  July,  1740,  some  bones  of  elephants  were  found.  These 
remains  were  nine  feet  aeep  in  the  ground,,  and  were  discovered  by  some  men 
^jfS^^  a  trench  in  the  park.    The  remains  found  consisted  of  various  bones, 

a  large  tooth  (tusk),  seven  feet  six  inches  in  length,  which,  as  it  la^  on  the 
gioand,  was  entuce,  but  on  taUng  it  up,  broke  all  to  pieces."  After  this  several 
more  were  found  in  carrying  on  the  trench,  narticularljr  tiie  fellow  to  the  before- 
mentioned  ivoiy  tooth,  exactly  of  the  aame  length,  which  being  taken  up  with 
1°^  care,  is  now  to  be  seen,  though  both  ends  were  broken  off.  Also  two  more 
^^9*ter  tusks,  of  about  three  feet  in  length  ;  a  thigh-bone,  forty  inches  long,  and 
thirty-one  inches  in  the  thickest  part  There  were  sevmd  other  bones,  as  the 
^^^^pan ;  but  the  most  perfect  of  all  was  one  of  tiie  grinders,  not  in  tne  least 
(k?^^  with  part  of  the  jaw-bone,  which  together  weight  above  fourteen  pounds ; 
1^  upper  ^ait  of  the  tooth,  where  it  meets  its  opposite,  was  six  inches  and  a  half 
King  and  three  inches  broad.  There  were  several  ottier  bones  not  here  men- 
tioned. 

"  'But  what  is  very  remarkable  is  that  these  teeth,  bones.  &c.  did  not  lie  dose 
"wier,  as  one  might  suppose  those  of  a  skeleton  to  do,  out  at  some  distance 
^<|er ;  and  the  larger  tusKs  were  fiill  twenty  feet  apart 

The  Rev.  Dr.  Longwith,  minister  of  Petworth,  has  most  of  them,  excepting 
vne  of  the  largest  tusks  and  one  large  bone.  He  was  here  at  the  taking  of  them 
"P«  and  reasonably  concludes  they  were  not  thrown  in  by  hand,  but  buned  in  the 
i«»jvenal  deluge. 

CK  1^'^'  ^^^  1^^  ^^'^  winter  there  was  killed  a  swan  at  Emsworth,  between 
^bidiester  and  Portsmouth,  lying  on  a  creek  of  the  sea,  which  had  a  ring  roimd  its 
"®[;^j,j^th  the  King  of  Denmark's  arms  on  it.' 

^^  riy  following  are  from  Letter  II.  by  Mannock  Strickland.  Esq.,  April  4.  1741 : 
\  1  k'  months  after  the  foregoing  letter  was  written,  Deinj^  near  Mr.  Bid- 
'Kuph  8, 1  paid  iiiin  a  visit,  when  I  saw  the  greatest  part  of  one  of  the  great  teeth ; 
y^^  seven  feet  and  a  half  long ;  and  at  Dr.  Longwith's  I  saw  the  other,  with 
n»^  <>f  the  bones  mentioned  in  Mr.  Biddulph^  letter,  all  things  agreeing 
^actly  with  his  descriptions.     I  saw  also  the  pit  it  was  digged  out  of,  and 

^^Mi^  the  various  strata  which  run  parallel  and  nad  never  been  disturbed. 
Within  a  quaiter  of  a  mile  south  nms  a  vast  moimtainous  ridge  of  hills,  called 
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the  South  Downs  of  Barton  Hills,  firom  the  name  of  the  parish  Mr.  Biddul]^ 
lives  in.* 

"  Extracts  from  Letter  IIL  hj  a  Rev.  dei^gynuui  to  Peter  CoUinaon,  Eaq^  F.KS. 
Biistol,  October  23, 1756 : — *  I  had  also  foi^t  to  tell  you  of  a  noble  aoquiailaao. 
since  my  tour  to  Wales.  A  sentleman  who  was  di^ng,  upon  a  hill  near  Idendip, 
for  ochre  and  ore,  found  at  tne  depth  of  62  &t^oms.  or  315|  feet  (as  he  measured 
himself  by  direct  line),  four  teeth,  not  tusks,  of  a  laige  elephant  (which  I  think 
is  the  whole  uiuuber  the  creature  has),  and  two  thi^bones,  with  {Mut  of  the 
head ;  all  extremely  well  preserved  \  for  they  lay  in  a  bed  of  ochre,  whidi  I  couM 
easily  wash  off.  W  hen  they  were  brought  to  me,  eveiy  crevice  was  filled  with  the 
ochre,  and  as  I  washed  it  off  from  the  outsid^  a  most  beautiful  white  sarhod 
am^^red ;  and  they  make  a  fine  show  in  my  cabmet  I  propose  ^ing  down  into 
tne  pit  mj]self  soon  ;  for  the  men  have  left  several  small  pieces  bemnd,  which  the? 
did  not  think  worth  bringing  up,  and  I  make  no  doubt,  if  that  be  the  case,  bat  i 
sludl  procure  the  whole,  or  great  part  of  the  animal  I  have  also,  since  I  saw 
you,  got  part  of  an  immensely  laige  stag-horn,  undoubtedly  fossil,  dug  np  ten 
miles  from  BnstoL' 

**  Obsbkyatiovs  bt  Pbtkr  Collinsoh,  Esq.— *  In  England  the  teeth  and  bones 
of  elephants  have  been  often  found  fossil ;  and  yet  it  is  aUowed  on  all  hands  that 
so  numv  elephants  were  never  brought  hither  by  men,  as  have  been  due  np.  In 
particular,  biesides  the  above  accounts,  I  had  a  laige  grinder  finom  Nor^k,  whic^ 
was  found  with  other  teeth  and  bones.  From  Mersey  Island,  in  Essex,  were  sent 
me  a  large  grinder  and  part  of  a  thigh-bone ;  these  were  found  with  the  eitire 
skeleton,  wtuch  was  destroyed  1w  the  ooontiy  people.  Mr.  John  Luffkin^  in  tbe 
*'  Philosophical  Transactions,"  No.  274,  mentions  bones  and  teeth  of  an  elephant 
found  near  Harwich,  in  Essex.  Mr.  Somner,  in  No.  272,  mentions  an  elephant 
fuund  at  Ohartham,  near  Canterbury ;  the  teeth  were  all  grinders,  four  in  number. 
Dr.  Woodward  mentions  two  large  tusks  of  an  elephant,  foimd  at  Bowden  Pam, 
in  Northampttonshire.  He  had  besides  sevenJ  pieces  of  elephants'  teeth,  dug  up 
in  a  gravel-pit  at  Islington.  Unless  we  allow  Dr.  Woodward's  hypothesis  of  the 
deluge,  it  is  difficult  to  conceive  how  the  teeth,  bones,  &c.  of  tnis  vast  animsl 
come  to  be  found  so  fre(|uently  in  this  island.  Tne  Romans  were  the  only  people 
who  could  bring  any  to  mtimidate  the  Britons  in  their  wars ;  but  we  have  not  tne 
least  account  of  any  such  thing.' 

«  KsTTBRiva,  IHOBTHAMPTONBHIRE. — *  Here  we  discovered  a  toothy  vertebra, 
and  jaw-bone  of  some  animal  of  an  oionnous  size,  and  of  a  species  dmereni  from 
an^  creature  that  is  now  bred  and  supported  in  our  dimate ;  these,  with  the 
thigh-bone  of  a  beast  of  more  moderate  size,  were  found  in  the  aforesaid  gravd-pit, 
at  tne  depth  of  about  seven  feet,  in  places  which  had  never  before  been  opoied,  Ac. 
—Gent  Mag.  1767,  p.  21. 

*^  The  foUowiiiK  I  met  with  in  the  *  History  of  the  County  Palatine  of  Durham/ 
Mackenzie  and  Ross.  At  Maineforth,  a  hunlet  three  miles  N.W.  of  Bedgefidd, 
'  about  the  year  1740,  the  horns  of  a  mooee<leer  were  dug  out  of  a  pond  here,  one 
of  which  is  preserved,  measuring  from  root  to  tip  three  feet  eight  inches,  and  ten 
inches  in  circumference  above  the  root ;  the  greatest  breadth  fourteen  inches. 
Several  of  the  branches  are  evidently  broken  off' — I  am,  dear  Sir,  Toun  truly, 
F.aA." 

Clikombtbbs. — Obskbyek  asks  what  is  the  best  form  of  Clinometer,  and 
where  such  instruments  are  to  be  obtained  ?— A  usefiil  form  of  Clinometer  is  a 
little  square  box-compass,  haying  a  pendulum  attadied  to  the  axis,  so  that  when 
the  box  is  opened  and  set  on  ed^  the  pendulum  swings  against  the  graduated 
card.  A  little  spirit-level  can  easily  be  fixed  in  one  edge  <»  the  box  ;  and  brass 
sights  can  be  also  added.  Such  an  apparatus  is  prepared  By  Knight,  Foster  Lane ; 
and  probably  can  be  procured  also  at  Fenn's  and  Buck  s,  Newgate  Street,  and 
Marryatt's,  King  William  Street. 
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ON  ROCKS-j  THEIR  CHEMICAL  AND  MINERAL  COMPOSI- 
TION, AND  PHYSICAL  CHARACTERISTICS. 

By  H.  C.  Salmon,  Ebq.  Plymouth. 

{Oontinued  fmm  page  69.) 

XXI.     Relation    between    the    Phtsioal    Characters    of    a 

Mineral  and  its  Chemical  Composition. — In  the  definition  which 

I  haye  gi^en,  a  mineral  48  described  as  a  body  possessed  of  a  definite 

chemical  composition  and  a  regular  physical  form, — ^meaning  by  the 

latter  particularly  crystalline  structure.     But,  while  the  crystalline 

relations  of  each  species  only  vary  within  the  narrowest  limits,  the 

chemical  composition  has  a  much  wider  latitude.     Many  indiyiduals 

of  the  same  mineral  species  are  found,  by  analysis,  to  difier  most 

widely  in  their  chemical  components^  while  the  crystalline  form  is 

quite  unalteraJ^'   Now,  although  we  are  as  yet  unable  to  trace  the 

relation  betwien  the  form  of  a  mineral  and  its  composition,  there  can 

still  be  little  doubt  that  some  such  relation  does  exist,  regulated  by 

laws  yet  to  be  discovered;  consequently,  when  we  find  the  same 

mineral  species  differing  widely  in  chemical  proportions,  we  recognise 

^  departure  from  r^;ular  although  unknown  laws,  and  seek  for  a 

oause.     This  we  find  in  the  doctrine  of  Itomorphism,     This,  simply 

stated,  is  the  capability  of  two  or  more  substances,  of  analogous 

chemical  constitution,  to  crystallize  in  similar  forma    Thus,  as  a  few 

examples  in  the  mineral  kingdom,  we  find  that  Corundf4m  (JLi)  and 
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Hemaiite  ^)  oiTBtallke  in  nearly  identical  fonns :  the  same  is  tb€ 
case  with  liod>§aU  (Na  Gl)  and  Fluor  (OaFl) :  and  the  Carbonates  of 
Lime,  CalcUe  (Ca  G),  of  Magnema,  Magnetite  (ifg  (S),  and  of  Protoxide 
of  Iron,  Chalabite  (t*e  0),  have  also  aimilar  crystalltne  relations.  What 
is  the  case  with  theae,  and  numerous  other  minerals  occuzring 
naturallj,  also  holds  good  with  many  other  bodies^  which  are  only 
produced  artificially  in  the  laboratoiy. 

As  isomorphous  bodies  are  found  to  have  the  same  form  when  th^ 
ciyBtalliie  in  an  uucombined  state,  so  it  is  likewise  found,  when  tbej 
enter  into  combination  as  the  components  of  substances  of  a  more 
complicated  chemical  nature,  that  the  isomorphic  property  is  still 
continued,  and  that  they  are  capable  of  mutually  replacing  each  other 
without  causing  any  essential  change  in  the  crystalline  relations  of  the 
compound  substance.  For  example^  ^  and  ^  are  isomorphous,  as 
are  likewise  Ca  and  fe.  In  the  mineral  Garnet,  one  variety  is  thus 
oompoaed  :  §i  40  per  cent.,  iU  25  per  cent,  and  fe  33  per  cent  In 
another  variety  the  Al  and  l^e  are  wholly  replaced  by  their  respective 
isomorphs  ^  and  Ca,  the  composition  of  the  mineral  being  Si  40  per 
cent,  £e  29  per  cent,  and  Oa  30  per  cent :  and  all  this  aubstitutioa 
without  any  change  of  crystalline  form. 

Although  isomorphic  replacements  do  not  alter  the  essential  foim 
of  a  mineral  (which  is  its  crystalline  form),  they  often  give  rise  to 
considerable  changes  in  its  other  physical  characters.  This  is  pecu- 
liarly the  case  when  the  oxides  of  the  heavy  metals  replace  the  earths 
and  alkalies,  giving  rise  to  changes  particularly  in  colour  and  specific 
gravity.  The  many  varieties  which  characterise  some  mineral  specieB 
are  generally  due  to  this.  See  the  cases  of  Epidote,  Garnet,  Augite, 
Hornblende,  &a 

Among  the  large  number  of  isomorphous  bodies  enumerated  by 
mineralogists  and  chemists,  those  that  concern  us  in  rock-minerals  are 
comparatively  few.    Those  most  worthy  of  attention  are  : — 

Elements Fl,  CL 

Compounds  of  1  atom  of  base  united  t  a. — Ca^  Mg,  ^e,  Mn,  ^,  Ka,  tl 

with  1  atom  of  oxygen    ....  1  h. — Ca  (as  AtraganUe),  fia 
Compounds  of  1  atom  of  base  united  i ... 

with  3  atoms  of  oxygen  ....  J      '    ®'     ^ 
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While  in  many  miaerah  these  iBomorphs  replace  each  other  to  a 
large  extent,  the  student  must  guard  against  supposing  they  can  do 
80  ad  infinitum,  or  in  all  instances.  The  example  which  I  have  given 
of  garnet  is  an  extreme  case.  In  the  majority  of  minerals  iso- 
morphism can  only  take  place  within  narrow  limits,  and  is  confined 
to  certain  constituents :  any  increased  alteration  carrying  with  it  a 
change  of  crystalline  relationa  No  definite  laws  can  be  laid  down, 
each  group  of  minerals  being  characterised  by  particular  powers  of 
aubfititution. 

XXI I.  Pieudomorphism  is  another  incident  of  crystallization  im- 
portant in  its  bearing  on  the  study  of  rocks.  A  pseudomorphic  crystal 
is  one  with  a  form  foreign  to  the  substance  which  composes  it.     For 
instance,  we  find  Qvatiz  in  crystals  which  differ  entirely  from  its 
proper  form,  and  which  on  examination  we  discover  to  be  charac- 
teristic of  various  other  minerals,  among  them  Flitor,  Gypsum,  Galcite, 
P^prite,  Ac.     These  forms  are  not  true  crystals,  and  the  quartz  has 
acquired  them  in  a  way  entirely  different  from  crystallization.     The 
number  of  paeudomorphs  already  known  is  considerable,  and  will 
probably  be  yet  increased.    They  seem  principally,  if  not  entirely,  to 
Itave  been  brought  about  by  slow  aqueous  agency  gradually  removing 
the  original  mineral,  or  some  normal  constituent,  and  substituting  in 
its  place  either  an  entirely  different  body,  or  such  a  constituent  as  to 
alter  essentially  its  original  chemical  character ;  the  whole  operation 
occurring  so  slowly  as  not^to  admit  of  the  substituted  or  altered 
substance  taking  its  proper  cxystaUine  form,  thus  retaining  the  form 
of  a  substance  passed  away.    Petri&ction  is  a  familiar  instance  of 
pseudomorphic  change ;  there  the  original  animal  or  vegetable  sub- 
stance is  removed,  and  entirely  replaced  by  a  foreign  mineral  substance, 
although  the  original /arm  in  all  its  details  is  little  altered. 

Blum*  classifies  pseudomorphs  as — 

1.  Alteration-pseudomorphs ;  produced  by 
0.  Removal  of  constituents. 
h.  Addition  of  constituents. 
c.  Exchange  of  constituents. 

g  *  J-  R.  Blum,  —  Die  Pseudomorphosen  des  Minendreichs,  mit  Nachtrag. 
I^tuttgardt,  184.3-7.  A  very  complete  list  of  pseudomorphs,  from  Bhun,  is  given 
>»  Bitjoke  and  Miller's  edition  of  "  Phillips'  Mineralogy.'*     . 
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2.  Ditplaoement-pseadomorpfas ;  prodooedbj 

a.  InornstatioiL 

b.  Replacement 

MagneiUe  (jig  &)  in  the  fonn  of  CalcUe  (Ca  €)  ift  an  example  of  an 
altemtion-psendomorph  by  exchange;  The  Ca  of  the  Galcite  is  gra- 
duallj  removed  and  replaced  by  'ilg ;  thus  converting  the  substance 
of  the  crystal  into  Magnesite,  while  it  still  retains  the  form  of  €Ucit& 
The  example  given  of  quartz  in  the  form  of  Jtuor,  gypnan,  Ac,  are 
instances  of  displaoement-pseudomorphs,  the  entire  sabstance  of  these 
minerals  being  removed  and  replaced  by  the  quarts. 

The  great  importance  of  pseudomorpbs  consists  in  this  :  that  they 
furnish  us  with  a  record  of  changes  which  have  taken  place  in  the 
rock-world,  of  which  without  their  help  we  should  have  remained 
entirely  ignorant.  If  in  a  certain  district  we  meet  with  a  great  series 
of  veins  filled  with  quartz,  a  considerable  quantity  of  this  quarts 
having  the  form  of  calcite^  we  have  at  once  revealed  to  us  the  impor- 
tant fact  that  the  veins  were  once  filled  with  carbonate  of  lime, 
which  had  been  removed  and  replaced  by  quartz.  If  the  removal  and 
substitution  had  taken  place  under  circumstances  fiivourable  to  the 
development  of  the  quartz  in  its  own  proper  form,  we  should  have 
found  no  pseudomorphs,  and  have  remained  entirely  ignorant  of  the 
change  that  had  taken  place.  And  this  is  probably  more  frequently 
the  case  in  nature, — ^the  form  alters  with  the  alteration  of  the  sab- 
stance ;  but  when  this  is  not  so^  and  the  form  remains  while  the 
substance  is  altered,  that  pseudomorphous  form  becomes  an  important 
geological  monument. 

XXIIL  Qenbral  Chemical  Relations  of  Mineral  Salts.  — 
When  two  binary  compounds  unite  together  to  form  a  higher  one, 
chemists  call  the  electro-positive  of  the  uniting  compounds  the  htufj 
and  the  electro-negative  the  acid.  The  higher  compound  made  by  the 
union  of  this  base  and  acid  is  called  a  salt 

The  four  earths,  three  alcalies,  and  four  oxides  given  in  the  list  in 
XIII.  are  the  only  bases,  and  the  four  acids  given  in  the  same  list  are 
the  only  acids,  which  at  present  concern  our  subject.  The  acids  com- 
bine with  the  bases  to  form  the  (I)  SiUeaUSy  (2)  Carbonates^  (3) 
Sidphates,  and  (4)  Borate  described ;  the  comparative  importance  of 
which  in  rock-forming  minerals  is  there  explained. 
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These  baaes  are  classed,  acoording  to  the  relative  amount  of  oxygen 
they  contain,  into  monoxide  bases  ((!?a,  Mg,  Ba,  &,  Na,  Li,  te,  and  liin) 
symbolized  by  the  general  formula  R ;  and  aeaqui-axide  bases  (M,  ^ 
and  &n)  symbolized  by  the  general  forbnla  ^* 

The  terms  acid  and  base  are  only  relative.  One  substance  may  be 
eleotro-positive  with  regard  to  a  second,  but  electro-negative  with 
Kgard  to  a  third  :  in  the  first  case  it  is  a  base,  in  the  second  an  acid« 
In  roek-minerala  M.  is  usually  a  base,  with  respect  to  the  acid  Si,  but 
in  Spindle  (]£l  i/Lg)  it  acts  as  an  add,  with  regard  to  the  base  liig ; 
and  in  many  of  the  compound  silicates,  the  variety  of  which  in  com- 
pouticm  cannot  be  accounted  for  by  the  doctrine  of  isomorphism,  Al 
is  supposed  similarly  to  act  as  an  acid. 

If  one  equivalent  of  a  base  always  combined  with  one  equivalent  of 
an  acid  to  fi>rm  salts^  the  chemical  relations  of  these  latter  would  be 
simple  enough.  But  this  is  not  so :  the  acids  and  bases  combine  in 
T617  vsriable  proportions,  particularly  in  ^e  silicates.  The  salt  re- 
sulting fix)m  the  union  of  one  equivalent  of  base  and  one  of  acid  is 
teraied  a  neural  salt ;  those  in  which  the  base  preponderates,  banc 
salts ;  and  those  in  which  the  acid,  acid  8alta.t 

As  the  only  salts  connected  with  rock-minerals  which  present  any 
complication  are  silica-salts,  I  shall  now  proceed  with  the  subject 
under  that  head. 

^IV.  Chemical  relations  of  Silicates. — I  have  already  mentioned 
in  XIX.  the  bases  which  unite  with  Silica  to  compose  rock-forming 
Sllicate&    They  are  three  sesqui-oxide  baaes  3%  (AJ,  £^  and  Mn.) 
isomorphous  with  each  other,  and  seven  monoxide  bases,  IR  (C)a,  Mg,  &, 
Na,  Li,  ]^e,  and  Mn),  isomorphous  with  each  other. 


*  When  the  m<moxide  happens  to  be  a  protoxide,  the  base  may  also  be  called  a 
^y^>oade  base  ;  and  similarly  when  the  sesqui-oxide  is  a  peroxide,  that  base  may 
w  called  a  peroxide  base. 

t  Salts  are  often  named  firom  their  bases.  Thus  salts  of  monoxides  or  protoxides 
ve  called  monoxide  and  protoxide  salts  ;  and  salts  of  sesqui-  or  per-oxides,  sesqul- 
oxide  or  peroxide  salts.  Some  have  also  been  named  haloid  salts,  and  consist  of 
(l8t)  certain  alcalies  and  earths  united  with  the  soluble  acids  (carbonic,  suli)huric, 
^d  boradc) ;  and  of  (2d)  chlorine  and  fluorine  with  their  metals  (that  is,  the 
"»^  of  the  alcalies  and  earths).  Of  the  Ist  axe—CalciU,  taagnenU,  dolomite, 
<w»Vnte,  gyptum,  baryU  and  boracite  ;  of  the  2d- Pock-salt  and /iwr.  This 
S'^ping  is  useful  in  conjodering  the  rocks  made  up  of  these  minerals,  which  form 
*  natuml  &mily. 
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The  combiuatiou  of  one  equivaleiit  of  ono  of  these  monoxide  bases 
with  one  equivalent  of  the  acid  (R  Si)  forms  a  neutral  Silicate.  If  the 
Silica  preponderates  and  the  salt  is  an  acid  salt,  then,  when  the  &  is 
to  the  base  as  2  : 1,  it  is  called  a  bisilicate  ;  when  3:1a  trisilicate, 
and  so  on.  Conversely,  when  the  base  preponderates  and  the  salt  is 
basic,  then,  when  the  base  is  to  the  di  as  2  : 1,  it  is  called  a  bibasie 
silicate,  when  3:1a  tribasic  silicate,  and  so  on.  This  nomencktore 
is  onlj  applicable  to  the  monoxide  salts ;  but  it  is  also  apf^ed  to  tbe 
sesqui-oxide  salts  in  the  manner  explained  below. 

It  is  found,  however,  that  the  chemical  relations  of  silicarfialtB  are 
not  80  adequately  or  simply  expressed  by  a  statement  of  the  propor- 
tionate combination  of  these  equivalents  of  basee  and  acids,  as  by 
tracing  the  ratio  of  the  oxjfgen  contained  in  the  base  to  that  oontained 
in  the  aoid.  If  we  take  6  to  be  the  number  of  equivalents  of  oxygen 
in  the  base,  and  a  the  number  in  the  acid,  the  ratio  between  thonQ 
(b  :  a)  will  always  express  tbe  most  important  chemical  relations  of  a 
silica-salt.  For  instance,  in  the  simple  silicate  Wolkuloniie  (Ca)  ^ 
there  is  one  equivalent  of  oxygen  in  the  base  and  two  in  the  acid,  hence 
6  :  a  : :  1  : 2.  In  the  compound  silicate  O/ihodase  {K  ISi*  +  M  Si^} 
^  :  a  : :  4  :  12. 

This  relation  can  be  expressed  more  compactly  by  dividing  oat  the 
ratio^  and  taking  the  quotient,  which  we  call  the  oxygen^qiMyUeni 

(abbreviated  O.Q.).     In  Wollastonite  O.Q.  would  equal  >  =  -  =  .5; 

b       4 
in  orthoclase  O.Q.  =  -  =  ,-^  =  *333. 

a      12 

The  following  table  of  the  principal  orders  of  silicate-salU  will  give 
a  general  idea  of  their  relations — and  particularly  of  the  relation  of  the 
monoxide  (R)  salts  to  the  sesqui-oxide  (R)  salts.  It  must  be  under- 
stood, however,  that  it  is  to  a  great  extent  theoretical, — ^many  of  the 
salts  having  no  natural  existence.  It  will  be  seen  by  this  that  a 
nomenclature  devised  for,  and  only  strictly  applicable  to,  the  ll  salts  is 
likewise  applied  to  the  %  salts,  which  are  arranged  upon  the  others 
according  to  their  O.Q.  It  will  likewise  be  observed,  and  should 
always  be  borne  in  mind,  that  minerals  of  the  mJiie  per  ccntagt  of  Si, 
may  belong  to  very  different  orders  of  combination. 
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LIST  OF  THE  PRINCIPAL  SILICA  SALTS. 


Ratio  of 
b  la 

O.Q. 

Name  of  Salt 

Formuln 
•    with 
Monoxide 
bases. 

Fcnnula 

with 

Sesqm-ozide 

bases. 

1 

3:1 

ao 

Sexbaric                v 

ft*  Si 

»8i 

2 

2:1 

2.0 

Quadribasic. 

tL*& 

•&& 

a 

3:2 

1.5 

Tiibasic                   ^   . 

&>ffi 

•&  & 

4 

1  :1 

1.0 

Bibasla 

'XMunc. 

•Il«Si 

fi'Si* 

5  \      3:4 

.75 

Sesquibasic 

tl*Si' 

U  Si* 

6         2:3 

.666 

Four-thirds  basic    ^ 

&*Si» 

»«Si* 

T\      1:2 

.5 

MoKosiLioATi.        Neutral 

• 

KSi 

m  Si* 

8 

2:5 

.4 

Five4burths  silicate.^ 

ft«8i» 

»««» 

d 

3:8 

.375 

FouT-thiids  silicate. 

t»&* 

%  Si« 

10 

1:3 

.333 

SesquisiUcate.         [^^^ 

ii«a» 

»Si* 

11 

1  :4 

.25 

Bisilicate. 

ft  Si' 

%  Si« 

12 

1:6 

.166 

Trisilicate. 

II  Bi* 

»  Si* 

13 

1     1:8 

.125 

Tetrasilicateu          / 

ft  8i« 

S  Si" 

It  will  be  remarked  that  the  O.Q.  of  a  neutral  silicate  is  '5  ;  and 
that  it  increases  as  the  base  inoreases,  and  decreases  as  the  silica 
increases  :  or  varies  invertdy  as  the  acid. 

m 

Besides  its  compactness,  the  expression   of  the  order  of  silicate 
minerals  by  means  of  the  O.Q.  has  many  other  advantages.     (1)  It 
affords  a  ready  means  of  avoiding  the  confusion   of  the  different 
formulas  of  silicates  arising  from   the  acid   having  been  assumed 
until  recently   as   a   teroxide  (Si)   by  the   principal   mineralogical 
chemists.      (2)  It  enables  us  to  express  exactly  the  condition  of  a 
large  class  of  intermediate  and  altered  minerals,  to  which  no  regular 
formulae  could  be  applicable ;   and  thus  to  trace  the  metamorphoses 
and  genesis  of  many  minerals  and  rocks.     (3)  And,  generally,  in  the 
case  of  complicated  minerals,  it  avoids  the  necessity  of  setting  up 
formuliB  which  are  not  statements  of  facts,  but  merely  *'  the  expres- 
sion of  the  individual  views  of  the  chemist  who  devised  them." 

Next  to  the  O.Q.,  which  expresses  the  general  bearing  of  the  base 
to  the  acid,  the  most  important  relation  is  the  ratio,  in  compound 


238  naiB  oboloqibx. 

salts^*  that  theO(ox7geD)  in  the  &  bases  bean  to  the  0  in  the  fibaaei^ 
— ^which  are  oombined  together  so  frequently  in  silicate  minenk 
Taking  OrtkocUue  again  as  an  example  (K  Si'  +  il  Si'),  here  the  0 
in  Hi :  O  in  tl : :  3  : 1.  In  Garmet^  a  mineral  of  most  variable  oonsti- 
tution,  this  ratio  is  also  constant  at  1  : 1.  In  all  minerals^  bowerer^ 
this  relation  cannot  be  accurately  ascertained ;  for  in  thoae  containing 
Iron  or  Manganese,  the  determining  of  the  state  of  oxidation  in  which 
they  exist  t  in  combination  is  a  point  attended  with  much  difficulty. 
This  relation  of  the  0  in  & :  0  in  R  we  may  call  the  Oxygen  ratio, 

XXV.  Mineral  Species  and  tbeib  Clasbifioatioh. — ^The  gronping 
together  of  mineral  species,  on  a  scientifio  system,  is  attended,  as  I 
have  already  mentioned,  with  no  small  difficulty.  In  the  descriptive 
list  of  rock-minerals  which  follows,  I  have  arranged  them,  as  already 
indicated,  into  (1)  Elements  and  Binary-Compoimds ;  (2)  Carbonates, 
Sidphates,  and  Borate ;  and  (3)  Silicates 

ElemenJU;  Binary-Compounds;  Carbonates,  Stdfthates,  and  Borate. 
— I  have  already,  in  XIV  and  XVI.,  given  a  list  of  seventeen  of  these 
substances  as  forming  rock-minerals.  I  have  now  to  extend  this 
number  by  the  addition  of  five  others,  making  in  all  Uventy-t^* 
These  five  are  :  Bitumen,  the  variety  of  carbon  containing  hydrogen ; 
Opal,  or  the  hydrated  variety  of  quartz;  BroumrffematUe,  or  the 
hydrous  per-oxide  of  iron  ;  Magnetite,  or  magnetic-iron,  a  combination 
of  protoxide  and  per-oxide  of  iron ;  and  Pyrrhotine,  the  magnetic 
variety  of  Pyrite. 

XXVI.  Silicates. — The  leading  silicated  minerals  naturally  &11  into 
several  groups  or  families — characterised  by  determinate  physical 
characteristics  and  certain  general  chemical  relations, — such  as  the 
felspar  group,  the  garnet  and  tourmaline  group,  the  mica  group,  the 
Jiornhkndic  and  augitic  group,  and  the  talc  and  olivine  group.  But  the 
connexion  of  these  groups  together  in  such  a  manner  as  to  bring  the 
whole  of  the  silicates  into  one  general  series  is  a  very  different  matter, 
and  in  a  strict  sense  is  not  possible.  But,  if  not  strictly  possible, 
there  does  yet  seem  to  be  in  nature,  with  res|)ect  to  these  mineralsi 

*  *'  The  vast  mass  of  mineralB  are  made  up  of  compound  silicates."    See  XIX 
p.  57. 
+  That  is,  wh^her  they  exist  as  1i\  Stn,  or  Fe,  Hu.  .   * 
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a  marked  series,  at  one  pole  of  which  are  the  silicateB  of  the  alcaline 
boBes  (K,  Na,  Id), — and  at  the  other  pole  the  silicateB  of  the  bases 
Mg,  Mn,  and  t^ ;  the  bases  JLl  and  Oa  being  in  a  certain  sense  inter- 
mediate. If  the  simple  alcaline  silicates  existed  in  nature  (which,  as 
stated,  is  not  the. case  by  reason  of  their  extreme  solubility),  they 
would  occupy  the  one  pole,  now  occupied  by  the  compound  silicates 
of  the  alcalies  with  JL  (felspars) ; — ^with  talc  and  divine  (silicates  of 
%  and  Pe)  at  the  other  pole.  Between  these  extremes  we  may 
place,  next  the  felispan^  the  garnet  group  j  then  the  micas;  and,  next 
the  talc  group,  the  horrd>lendes  and  augites. 

Fdspar  group. — ^The  felspars  ace  essentially  silicates  (of  various 
orden)  of  £1  and  the  &  bases,  iSl,  Na,  Li,  and  Ca,  having  the  constant 
oxygen  ratio  between  the  Al  and  the  tC  bases  of  1  :  3.  The  order  of 
these  silicates,  and  the  consequent  proportion  of  acid,  varies  very 
widely;  in  Petalite,  containing  the  most  Si,  the  O.Q  =  '25;  while 
in  Anorthite,  containing  the  least  Bi,  it  is  as  high  as  1.0.  Thus  the 
felspars  differ  among  themselves  in  the  proportion  of  Si  they  contain, 
find  in  the  replacement  of  the  alcaline  bases  and  Ca  for  each  other ; 
the  only  constant  relation  being  the  oxygen  ratio  of  the  M  and  the  k 
l»8es.  The  most  recent  analyses  show  that  all  felspars  contain  both 
^  and  Na,  but  the  proportions  are  very  variable,  the  iTa  almost  dis- 
appearing in  some,  as  orthoclcue,  and  the  tL  in  others,  as  albiU,  The 
Ca  felspars  seem  to  be  the  source  of  a  class  of  hydrous  silicates  called 
^ites.  The  species  of  the  felspar  group  have  a  very  striking  physical 
similarity,  unmistakeable  in  practice,  but  not  very  readily  defined.* 

Garnet  and  Tourmaline  group. — This  group,  in  the  list  of  minerals^ 
extends  from  Andalusite  to  Cordierite.  It  is  characterised  by  the 
absence,  or  only  trifling  quantities,  of  alcalies  in  its  species. 


t  li*expreBsion  de  fiEunille  de  felspaths  est  d^fectueuse.    En  effet,  lea  espdces 
^  la  constituent  n'appartiennent  pas  au  m^me  syst^me  erystaUin ;  la  oompo- 


1 M  par  .  . 

^)  teuement  analoguei,  que  la  reconnaissance  de  oes  espices  est  une  des  plus 
^nuides  difficult^  de  la  mindralogie.  £n  outre,  les  formes  quoique  differentea 
^UB  le  nu>port8  des  svstdines  auquels  elles  app^iennent  sont  tros-rapprochees  par 
Km  angjea  La  couleur,  F^clat.  la  duret^,  le  poids  sp^fique,  presque  les  mdmes 
po(v  ces  min^rauz,  aucfmentent  leur  analogic :  leur  reunion  en  un  group  est  done 
londee  plutdt  sur  la  difficult^  qu'on  6prouve  k  les  reoonnaitre  que  sur  les  prindpes 
moflophiques.    Coqua9uL,  p  4. 
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^roup. — ^The  moot  divene  compounds  may  oecur  in  the  fom 
of  miocu  The  following  table  (from  Bisehof )  of  maximum  and  mim- 
mum  ooutents  shows  how  great  this  diyeiBity  maj  be,  combined  with 
great  uniformity  of  physical  character. 

HazimimL.  Mfaiimmn. 

Silica 71 36 

Alumina 38 6 

Protoxide  Iron    (  o^  n 

Peroxide  Iron     \  '    '  ^ " 

Magnesia       ....  29 0 

Potash 14 2 

Lithia 6.7 0 

Fliiorine 10.4 0 

The  three  regular  mica  species  are  Potcuk^micay  Jfagnesh^nMOy  aj^ 
LithiiCMnica.  They  contain  essentially  Xl,  and  i^  and  (in  the  two 
first-named  varieties)  l^e,  and  usually  some  water.  Chlorite  and  Ripir 
dolUe  are  physically  allied  to  the  micas,  but  they  difier  chemicallj  m 
not  containing  an  alcaline  base. 

IlomhUndic  and  Talc  grtrnpt. — These  extend  from  WoUationUey  a 
simple  silicate  of  Oa^  to  Tale  and  Olivine,  essentially  silicates  of  Mg 
with  a  small  proportion  of  ^e.  The  minerals  of  these  groups  occupy 
the  opposite  end  of  the  series  to  the  felspars,  and  in  geologiGal 
importance  are  next  to  that  group. 

XXYIL  Imtability  of  Mineral  Species. — ^Within  the  narrow  limits  in 
which  these  papers  are  necessarily  confined,  it  is  impossible  eyen  to 
indicate  many  of  the  important  physical  and  chemical  relations  of 
minerals,  and  the  di£ferent  theories  of  genetic  origin  deduced  from 
them.  I  shall,  howeyer,  give  a  few  extracts  illustrating  Bisehof s 
theory  of  the  instability,  and  consequently  slow  cyclical  changes,  of 
mineral  species,  which  of  late  years  has  attracted  so  much  attention 
and  discussion  in  Germany ;  and  which,  if  established,  will  throw  so 
much  light  upon  the  genesis  and  metamorphism  of  rocks.  The  ex- 
tracts are  from  the  Cavendish  Society's  translation  of  his  *^  Chemical 
and  Physical  Geology." 

"  Strictly  speaking^  we  do  not  know  with  regard  to  any  single  mineral  whether 
it  is  still  in  its  original  condition,  or  has  be^  more  or  leas  altered.  .  .  .  The 
fdteration  of  a  miner^  is  an  extremely  slow  process.  The  material  changes  go 
on  so  gradually  that  they  are  not  chemically  recognisable  until  after  long  peiiixls 
of  time.  In  the  analysis  of  a  mineral  in  which  such  changes  have  air^y  com- 
menced,  especially  by  the  addition  of  new  constitnents,  although  in  veiy  miniiU? 
quantities,  it  is  not  wilikely  to  happen  that  they  may  be  considered  as  aoddeotal 
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hese  ne^r  oonatituentB,  intiodnoed  in  the  ootme  of  time,  are  certainly  foragn  to 

le  mineral  in  its  origiual  condition,  and  are  on  that  account  to  be  deducted. 

tiice,  hoivever,  alterations  Beldom  take  place  merely  by  addition,  but  more  fre- 

Lieutly  b^  loss  of  constituents,  it  is  likewise  requisite  that,  in  the  latter  case. 

Lie  quantities  lost  should  be  added  .  .  this  is  seldom  possible.  .  .  These  examples 

^111  suffice  to  show  the  importance  of  the  minute  Quantities  of  substances  present 

n  minerals,  and  ^neralfy  considered  as  acddentaL  .  .  .  They  then  no  longer 

.ppear  as  accidental,  but  indicate  the  irmuitum  of  one  mineral  into  othen,  and  by 

before  us  clearly  the  genetic  part  of  the  convendonrprocess.  ...  It  is  but  rarely 

Jiat  the  chemist  is  able  to  produce  artificially  the  caanges  observed  in  nature ; 

uid,  in  order  to  trace  the  vanous  stages  of  these  natural  processes,  there  remains 

Qo  other  course  for  him  to  pursue  than  to  ascertain  by  analysis  the  mcrease  of  the 

non-essential  and  the  decrease  of  the  essential  constituents ;  and,  finom  the  nature 

of  the  former,  to  draw  conclusions  as  to  the  processes  which  were  going  on  in  the 

mineral  when  formed.^ ...  Oordierite  is  the  starting-point  of  a  whde  series  of 

alterations^  finally  ending  in  Mica.  ...  It  will  scaroeor  ever  be  possible  to  convert 

Aufidte,  Obvine^  and  Hornblende  into  Serpentine  in  our  hiboratories ;  but,  when 

we  find  Serpentme  in  the  form  of  these  minerals,  this  fiict  is  sufldent  evidence  that 

such  a  conversion  can  take  place.  .  .  .  The  locates  that  are  most  readily  deoom- 

TX)sed  are  generally  those  containing  lime,  protoxide  of  iroiL  and  mancanese.  .  .  . 

Minerals  consisting  chiefly  of  Silicates  of^Alumina  and  i£iignesia,  wl^ch  are  the 

most  stable  of  minerals,  are  less  liable  to  decomposition.  .  .  .  The  Silicates  least 

liable  to  decomposition  are  chiefly  such  as  have  originated  from  the  alterations  of 

the  less  stable  Silicates ;  so  that  they  may  be  termed  the  final  produets  of  altera- ' 

tion.    They  are  not  liable  to  under]^  any  fruther  alteration  by  means  of  the 

atmospheric  agents.    They  may  be  either  compound  or  simple  SilicatesL — Mica, 

Chlorite,  Serpentine,  Asbestos ;  Steatite,  Talc,  day,  or  Kaolin.  *  *  *  The  most 

remarlLai>le  product  of  mineral  alteration  is  imquestionably  mica.  ...  It  is  scarcely 

inferior  to  any  in  stability.  .  .  .  These  minerals  are  not  the  otHj  final  produda  of 

alteration ;  tnere  are,  besides,  Quarts  in  its  various  modifications,  oxides,  hydrates, 

and  carbonates,  incapable  of  higher  oxidation. 

'*  The  cyclical  character  which  is  so  generally  recognisable  in  the  alteration  of 
minerals  suggests  the  Question,  whether  the  hust-mentioned  minerals,  which  have 
been  spoken  of  as  final  products  of  alteration,  may  not  really  be  particular  stages 
of  wider  cycles  of  alteration.  It  is  certain  that  there  is  a  limit  to  their  duration ; 
those  that  are  most  stable  among  them— the  silicates  of  alumina  and  magnesias- 
may  under  certain  conditions  become  the  startinp^  points  of  other  meUunorphic 
processes.  If  the  silicates  of  magnesia  were  dissolved  and  carried  away  by  water, 
they  would  take  part  in  the  formation  of  new  minerals.  There  are  likewise  means 
bv  which  the  peroxide  of  iron  and  quartz  may  be  again  brought  within  the  cycle 
of  alteration.** 

DssoBiPTrva  List  of  thb  RooK-roaxiiro  Mur skaia 

The  oxygen^uoiient  is  placed  after  the  name  of  the  species  in  square 

brackets,  thus  [  ]. 
The  name  of  each  species  is  followed  by  its  synonyms  and  varieties.    The 

synonym  is  separated  from  the  name  of  the  mineral  by  a  eomma ;  the 

variety  by  a  wmicolon. 
The  per-centage  of  constituents  is  put  in  brackets  after  the  chemical  symbol 

of  the  constituent    Thus  K  (5)  means  that  the  per-centage  of  soda 

is  5  per  cent. 
A.  Elxicekts  Ann  Bikabt  Compoundb. 

1.  Graphite.  The  only  reguhur  rock-mineral  formed  of  Carbon  is  Graphite, 

of  which  Diamond  is  the  transparent  variety.    It  often  contains  a 

variable  quantity  of  iron,  and  even  the  piucst  varieties  have  traces  of 
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eartiiy  matter :  in  the  impure  vanetieB  the  quantity  of  iron,  lime,  and 
ahimina  amounts,  at  times,  to  as  much  as  37  per  cent  But  Oarbim 
is  most  important  as  the  foundation  of  the  Coal  fiunily,  diyided  into 
three  spedes, — Anihraeiie,  Ckmvtum-eoal,  and  Srown^^oal  or  LigmU: 
these,  however,  are  more  rocks  than  minerals,  and  will  be  described 
as  such.  The  bituminous  variety  of  oarbimf  fonned  by  its  combi- 
nation with  Kydrogtny  is  classed  separatdy  as 
2.  Bitumen  ;  Naphtha;  Petroleum;  Atjphaltwn^  Contains  about  12  per 
cent  of  hydrogen.  Naphtha,  the  purest  variefy,  is  liquid ;  it  beoomes 
thick  by  exposure,  and  is  converted  into  Petroleum.  Asphaltum  is 
the  solid  vaiiety. 

3.  SlTLPHUB. 

4.  Watbr  ;  lee;  Fim  or  Niv€e.    tL 

5.  GoBUNDUM ;  Bmery,    IL    The  granular  and  massive  variety  is  Emeiy. 

The  opaque  cxystalline  variety  is  Corundum ;  the  transparent  ajB- 
talline  blue  and  red  varieties  are  respectively  Sofpkire  and  Ruhjf, 

6.  QuABTZ ;  JatpeTy  Hemattme  or  Ckert,    8l     One  of  the  most  abondsnt 

minerals  in  nature.   The  pure  transparent  variety  is  iSodb-crystol,  and 
the  blue  and  yellow  Amethyst  and  Topaa.     Ja^^  is  tiie  variety 
variously  coloured  by  the  oxides  of  iron  principally.    HomtiUme  or 
'   OAerC  are  names  given  to  compact  quartz  substanoeB. 

7.  Opal;  Chalcedony;  FliiU.    Si  •!•  fi.    Compact  or  undeavable  quarts. 

Sifica  with  6  to  12  per  cent  of  water.  JffjfolUe  is  the  glassy  trans- 
parent variety,  and  there  are  various  coloured  ones.  The  sLUoeoas 
deposits  from  geysera  and  other  hot  springs  ate  of  this  mineraL  Opal 
diffen  from  quartz,  besides  its  containing  water,  by  its  mudi  lower 
specific  gravity,  inferior  hardness,  simple  refraction,  and  other  chemical 
characters.  Chalcedony  and  Flint  are  usually  classed  as  anhydrous 
silica,  but  Fuchs  oonsidera  tiiem  to  be  a  mixture  of  quartz  and  opal 
He  consequently  divides  compact  quartz  into  two  kinds :  the  one 
containing  opal,  like  chalcedony  and  flint ;  and  the  other  free  frtan 
opal,  like  chert  Bischof  considen  rock-crystal  and  opal  as  the  final 
membera  of  a  series  of  siliceous  minerals ;  the  former  perfectly  ays- 
tallized,  the  latter  perfectly  amorphous. 
8.'Hbxa9itb,  Specular-iroiL  l*&  The  crystalline  variety  with  metallic 
lustre  is  usually  called  specular-iron  (Per  oligiete).  It  is  an 
abundant  form  of  iron,  and  has  many  sub-varieties  passing  into  each 
other. 

9.  Bbown    Hematite,    LimnUe;   Ooethite;   with   many   sub-varietiesi 

¥e  +  ll.  Hydrous  per-oxide  of  iron.  Linmite  and  Ooethite  are 
strictly  different  mineralsi  the  former  oontaming  14,  and  the  latter  10 
per  cent  of  water. 

10.  Maonetite,  Magnetic  Iron.    A  combination  of  1  atom  of  peroxide 
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and  1  atom  of  protoxide  of  iron,    ^e  ie.    An  important  and  widely 
distribated  rock-oonstitaent 

11.  RooK-eALT.    Na  d,  bat  often  mixed  with  many  impurities.    A  most 

widely  distributed  mineral    Haloid. 

12.  Flvob,  PWoMpmr.    Oa  F.    A  haloid  mineral^  more  a  vein-  than  a 

rock-oonstituent. 

13.  Ptbttb,  Imn-pyrUa,    ^e. 

14.  PrBBHOTiirB,  HagneUc  pyritet.    ref^  re.     Unimportant  as  a  rock- 

mineraL 
B.  Cabbokatxs,  Sulphatbs,  akd  Bobatb. 

16.  Galcite,  Oale-ipar,  Arragomke,  Ca^C  This  important  mineral  has 
many  yarieties.  The  transparent  one  is  Iceland-spar.  Arragtmite  is 
strictly  a  different  mineral,  although  identical  in  chemical  compo- 
sition: it  is  not  a  rock-forming  mineral    Haloid. 

16.  MA05B8ITE.    lilgC.    A  haloid  mineral    Unimportant 

17.  Dolomite,  BiUer-tpar,   Ca  C  Mg  C.   Haloid  mineral ;  veiy  important, 

forming  the  base  of  whole  mountain-masses  of  Magnesian  Limestone. 

18.  CHAiauuTX,  Sideriie,  ifpanyinm,    te  C.    An  important  ore  of  iron, 

but  always  mixed  with  some  impurities. 

19.  Anhtdbtte,  Kameniie.    Oa  Bl    Haloid  mineraL    Oocora  generally 

with  gypsum. 

20.  Gtpsum.    Ca  *S  +  fi'.    Haloid  mineral ;  veiy  important ;  the  moet 

abundant  of  the  sulphates.    The  transparent  variety  is  SdewUe  ;  and 
the  white  compact  variety.  Alabaster. 

21.  Babtte,  Heavy-gptw,    Ba  SI    Haloid  mineral ;  more  vein-  than  rock- 

fanning.     Kot  to  be  confounded  with  WUherUe,  Carbonate  of 
Baiyta. 

22L  BoBAOiTX.    lilg*  B*.    An  unimportant  rock-mineraL    Haloid. 
C.  Silicates. 

Sa  Obthoolasb,  Ptdaik-feUpar :  AdiUaria  ;  Sanidine  [.333].  Is  the  moet 
important  felspar  species.  K  8i'+il  Si'  where  1&  i- 15  per  cent ; 
but  it  always  contains  more  or  less  Ka.  The  transparent  variety  is 
AdtUaria  ;  Scmidine^  or  glassy  felspar,  is  characteristic  of  the  volcanic 
rocks,  and  contains  more  Ka  than  Orthodase.  This  felspar  de- 
composes into  iaolin  ;  the  alteration  consists  in  the  removal  of  the 
alkalies  together  with  a  portion  of  the  Si,  while  water  is  introduced, 
producing  a  hydrated  silicate  of  iLl.  The  gradual  decomposition  of 
the  original  orthodase  is  indicated  by  the  increase  of  the  O.Q., 
which  in  Kaolin  reaches  .70. 

24  LxuoiTB,  Amphtgene  [.q.  Essentially  K  di  -i-  II  Si',  ii  (21) ;  gene- 
rally contains  some  N&    This  mineral  is  almost  exdusivdy  found  in 
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yolcanic  rocks.  From  pseadomoiphs,  we  find  Leadte  is  often  oon- 
verted  into  Sanidine.  In  this  alteration  the  Si  remains  uutouched, 
and  the  Al  and  alcalieB  are  remoyed  in  combination  as  akiliiie 
alominfttes. 

25.  AiMT^SodarfdtparfPen^me[J33S\.  A T617 important S^Bpar^ieaei. 

Composition  Ka  Si*  +  'I\  Si*.  ]^a  (10) ;  bat  almost  always  ooh 
taining  some  fc.  From  the  preponderance  of  l^^a,  this  felspar  is 
more  liable  to  decompose  than  Orthodsae;  and  is  oonseqaently 
readily  converted  into  Kaolin,  the  O.Q.  increasing  as  deoompootioD 
advances. 

26.  NsPHEura ;  Bkeolite  [1.0].    Essentially  a  silicate  of  'JQ,  '&%  (IS), 

K  (5)  with  a  small  quantity  of  Ga.  The  white  variety  is  Nephelioe 
and  the  coloured  EUeoUte.    They  are  not  abundant  minerals. 

27.  Btaooltti  [.666].    A  glassy  felspar.    A  silicate  of  il,  ^a  (105), 

&  (6),  and  Ca. 

28.  Oliooclase,   Soda-tpodvmene  [.444].     Essentially  a'  silicate  of  H 

Ka  (8),  Ca  (2—3),  almost  always  some  &.  Like  orthodase  and  allHte, 
is  decomposed  into  kaolin.    An  important  felspar  species. 

29.  Akdesiiti  [.5].    A  mineral  resembling  albite,  with  which  it  was 

formerly  classed :  it  is  found  in  the  Andes.  A  silicate  of  'il,  Ka  (6), 
6a  (6),  and  K  [l\ 

30.  SponiTMBirB,  Triphane  [.6].    EsaentiaUy  a  silicate  of  ll,  Li  (4r-7X  sod 

some^a. 

31.  Pbtalitb  [.25] ;  Castor.    Essentially  a  dlicate  of  ll,  Li  (3),  and 

Ka  (2.5).  Castor  is  the  crystallised  variety  found  in  Elba,  and  difen 
from  Petalite  in  the  absence  of  I^a. 

32.  Labradobitb  [.666]    An  important  felspar  species.    Essentially  s 

silicate  of  ll,  Ca  (11),  and  l^a  (4),  perhaps  also  It,  as  it  is  generally 
present.  Lx)n  is  rarely  absent  Distinguished  from  other  fdspta 
by  its  great  liability  to  decomposition  ;  whidi  results  either  from  the 
total  elimination  of  the  Ca  or  a  partial  elimlnalion  of  the  1%  Many 
zeolites  appear  to  be  the  products  of  the  decomposition  of  Labradorite. 

33.  Anorthitb,  Chritticmite  [1.0],  Sausnuiie  [.8].    An  important  felspsr. 

Normally  a  silicate  of  H  and  Ca  (16),  with  small  quantities  of  £, 
I^fb,  and  generally  some  Mg.  The  amount  of  Ca  varies  greatly,  and 
diminishes  as  the  alcalies  and  Mg  increase.  SamuuHu  is  a  mineral 
of  irregular  composition,  and  is  supposed  to  be  an  impure  Anorthite 
or  Labradorite.  It  occurs  in  the  rock  Gabbro ;  and  Bischof  considera 
its  unequal  composition  to  be  due  to  the  effect  of  the  decomposition 
of  the  other  minerals  in  that  rock. 

34.  S0DALITE.    Hatjtke.    Sodalite  is  a  silicate  of 'ill,  and  Ifa  combined 

with  Ifa  CI ;  the  proportion  being  about  11  (32),  Sa  (25),  and  CI 
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(6).  H^uyne  is  a  silicate  of *ll  (26),  ffa  (15),  and  Oa  (9),  combined 
with 'S  (12) :  a  variety  of  this  last  mineral,  called  Nosean,  has  a 
slightly  different  composition,  with  less  sulphuric  acid  and  Ga,  and 
more'll  and  I^a.  O.Q.  of  all  these  minerals  is  about  l.U. 
3fi.  Zeolitis.  These  minerals  are  hydiated  silicates  of  II,  Ca,  and 
alcalies,  or  seemingly  hydrated  lime-felspais.  They  all  contain  Jil 
except  3  {ApophylliUf  Danumrite,  and  DaJLcliie) ;  and  all  contain  Ca 
except  3  {Analdme,  NoUroliU,  and  Baryta-harmoUme),  The  following 
list  includes  all  the  principal  zeolites,  arranged  according  to  their  con- 
stituents : — 

'il,  Oa Soolezite,  Stilbite,  Heulandite^  Laumonite,  Leon- 

hardite. 
ill,  Ca,  ^a  .  .  Thomsonite  (Comptonite),  Epistilbite,  Faujasite, 

Mesolite. 
iil,  Ca,  &  .  .  .  Ghabasite,  Phillipsite  (Lime-harmotome)  (some 

Na). 
JLl .  .  .  l^a.  .  .  Analdme,  Katrolite  (Mesotype). 

^ Ba.  Baiyta-harmotome.* 

H,  Ca,  fia,  and  Strontia.  Brewsterite.* 
.  .  Ca,  K .  .  .  Apophyllite,  Damourite. 

•  

.  .  Ca    ....  Datolite  (with  Boradc  add). 

36.  A5i>ALiT8iTB  [1.33]  ;  ChiagtoUu.    Essentially  an  anhydrous  silicate 

of  il  with  Teiy  often  some  ^e.  Chioitoliie  is  a  yariety  with  a 
peculiar  internal  stnictoia  Biscfaof  supposes  Andalusite  to  originate, 
in  many  instances,  from  felspars.  In  the  oonyersion  of  felspars  into 
kaolin  there  is  a  diminution  of  Bi,  and  an  increase  of  iJ  ;  and,  if  this 
process  were  continued  further,  the  composition  of  Andalusite  would 
be  ultimately  attained.  From  pseudomoiphs,  we  find  that  Andalusite 
and  Chiastolite  are  convertible  into  Steatite,  and  the  latter  (Chiaa- 
tolite)  into  Talc. 

37.  Ktakitb,  Ditthent  [1.5].    Composition  essentially  the  same  as  that 

of  Andalusite,  which  mineral  is  found,  by  pseudomoiphs,  to  be  con- 
vertible into  Kyanite ;  this  alteration  consists  in  the  elimination  of 
the  extra  Bi,  which  gives  the  lower  O.Q.  to  Andalusite,  and  may  be 
considered  as  a  continuation  of  the  before-mentioned  process  of 
alteration  of  felspars  into  Andalusite. 
3&  Wervb&ite,  Seapoliu  [.76]  ;  Meitmiu  [1.0].  This  mineral  is  essen- 
tially a  ffilicate  of  Xl  and  Ca  (17),  but  almost  always  contains  alcalies, 
dther  Ifa  alone,  or  Na  with  a  small  proportion  of  JEL  :  the  alcalies 

*  These  obtcore  minenJt  axe  noticeable  as  being  the  only  tilicatca  of  Baryta  known  In  the 
mioeral  kingdom. 
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replace  the  Ca ;  and  Ye  and  Itn  KMiietimes  abo  lesdace  the  £  in 
small  quantitieB.  MeumUe^  the  traospaient  yariety,  ia  eaaentiaKy  tk 
flame  in  oomposition,  although  in  a  different  order  of  silicate,  by 
which  it  has  less  Si,  and  consequently  a  higher  O.Q.  Aoaxding  to 
Bischof^  there  is  no  mineral  known  cafiahle  of  undeiigionig  iik4c 
nuneroas  and  diverse  alterations  than  Wemerite. 

39.  Epidotb,  PitUuUe  [1.0]  ;  Zcuite.    Consists  OBsentiaDy  of  a  siliciie  of 

'Ji  and  Ca,  the  fonner  base  being  replaoedy  often  laigdy,  in  tb^ 
different  varieties  by  Ite  and  Itn,  and  the  Ca  by  Pe.  In»-e{iidGte. 
or  PtdatUe^  the  most  common  variety,  has  Ca  (22),  Ite  (13),  and  ^^ 
(5X  ZoiiUe,  or  lime^idote,  has  Ca  (21),9e  (5),  and  often  a  TsriiUe 
amoimt  of  ("e  ;  it  is  usually  supposed  to  be  distinguished,  as  a  how- 
epidote,  by  Absence  of  fe ;  but,  according  to  Kiool,  is  isther  du- 
racterised  by  the  small  amount  of  '^e  replacing  iL  Mangsnae 
qudote  is  distinguished  by  the  replacing  of  the  'll  by  Mn  (17)  with 
C^  (20),  ¥e  (9).    This  mineral,  it  will  be  seen,  is  especially  milked 

by  the  fi«quent  and  laige  interchange  of  the  isomoiphous  Hfc  baseii 
which  occurs  in  a  minor  degree  in  Wemerite. 

40.  TouRXALurs,  Stkorl  [1.0  or  .833].    This  is  one  of  the  most  complex  of 

the  silicated  minerals,  including,  in  its  difierent  varieties,  in  greatff 
or  less  proportions,  aU  the  ft  and  ft  bases  named  in  XIX  as  ood- 
bining  with  Bi  to  form. rock-minerals,  and  containing,  besidesy  ^ 
(which  is  supposed  to  act  as  an  add  and  replace  Si),  and  also  s 
certain  quantity  of  FL  No  general  formula  has  yet  been  fi>ai^ 
applicable  to  the  different  varieties  of  this  mineral ;  and  the  con- 
sistency of  its  form  through  changes  which  cannot  be  accounted  for 
by  isomorphism  has  suggested  many  difficulties.  The  O.Q.  is  1.0  or 
!  .833,  according  as  we  regard  Bondc  add^  B  or  %*  ;  but,  at  which- 
ever number  we  take  it,  it  only  varies,  through  all  the  varieties, 
within  very  narrow  limits,  and  consequ^Uy  the  ratio  of  the  oxyg<^ 
in  the  bases,  as  a  whole,  is  nearly  constant  with  that  of  both  the 
adds  taken  together.  Bammelsbeig  also  considers  the  oxygen  in 
B'to  have  the  constant  ratio  to  that  in  Si  of  1  : 3.6  ;  and,  however 
the  amount  of  Bi  varied,  he  found  this  proportion  undianged,  whidi 
he  oondders  as  indicative  of  the  substitution  of  the  adds  for  each 
other. 

The  oxygen-ratio  in  the  ft  and 'It  bases  varies  veiry  widely.  Bam- 
melsbeig has  been  able  to  anange  the  different  proportions  into  five 
groups,  according  to  the  nature  of  this  ratio  ;  and  the  anangement  is 

•  See  Dr.  Phipioii*a  ivmarkt  1b  Joly  nnmbn  of  Tbb  OxoLooitT  (toI.   L   p.  IM)  on 
thte  add. 
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also  found  to  eoireipond  with  the  leading  phyuttl  varieties  of 
the  mineral. 


Monoxide  bases 

Sesqni-ozide  bases  .... 
Silicic  and  Bonidc  add    .    . 

O.Q.  (B) .... 

A 

1 
3 
5 

0.8 

B 

C 

1 

D 

£ 

1 

4 
6 

1 

9 

12 

1 
12 
16 

a836    0.875 

0.833 

0.866 

A.  Yellow  and  brown  ToonnaEne,  with  little  ^o  (2)  and  the 
largest  quantity  of  Mg  (11) ;  together  with  B  (9),  Fl  (2),  Sa  (2)^ 
Ca  (1),  and  some  K. 

R  Black  Tounnaline,  containing  a  mean  proportion  of  ft  (7)  and 
As  (8) ;  together  with  B  (8),  Fl  (2),  iJa  (2),  Ca  (1),  and  some  K. 

C.  Blackest,  with  laigest  proportion  of  Iron,  ft  (8),  Fe  (6),  ahd 
least  of  Afe  (2) ;  together  with  B  (8),  Fl  (2),  Sa  (1),  with  some 
CaandlC. 

D.  Violet,  blue,  green,  generally  containing  some  ti,  ft  (5),  and 
Mn  (3) ;  together  with  B  (7),  If  a  (2),  Fl  (2),  %  (1),  with  some  Ca 
aiidlS:. 

R  Red  Tourmalihe,  with  ti  (1)  but  no  Iron  ;  together  with  B  (8j, 
Fl  (2.5),  ija  (2),  K  (1),  and  Mg  (1). 

The  whole  of  Rammelsbag^s  analyses,  cku»ed  on  these  five 
dividons,  are  to  be  found  in  Brooke  and  Miliei's  edition  of  "  Phillips's 
Mineralogy."    Sckorl^  the  Mack  variety,  is  the  most  abnndani  . 

Hermann  divides  all  the  varieties  of  Tourmaline  into  three  sped^, 
with  the  foibwing  fbrmulie,  the  ft  bases  being  placed  in  the  Meit  of 
quantity,  and^e  Xl  being  assumed  to  be  replacahle  by  te, 

LSdiorl.    .    (Fe,  Ag,  Id,  Ka)   B-f    H  Bi     O.Q.-l.d 

9.  Achroite  .  8  (Na,  Li,  Mg,  Mn)  B  +  3  ll*  Si*.     O.Q.  -  .9090 

3.  Rubellite  2  (Ka,  Li,  Mn,  Mg)  •fif4  3 11»  Bi«.     O.Q. = 1.0 
assuming  the  Bondc  add  to  b^  a  binoxid& 

We  find  by  pseudomotphs  that  Tourmalme  is  convertible  into  Mica, 
Chlorite,  and  Steatite.  In  these  alterations  ll  is  always  separated, 
until  in  Steatite,  the  final  product  of  alteration,  it  disappears. 
Besides  this,  the  decomposition  takes  place  in  two  different  directions : 
in  the  conversion  into  Mica,  alcalies  are  introduced ;  while  in  the 

VOU   IL  T 
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eoovenion  into  Chlorite  and  Steatite,  the  alcalies  preseiit  in  Tour- 
maline are  separated,  and  the  Mg  constantly  increased. 

41.  Gabitbt  [1.0].  This  mineral,  so  widely  vaiiable  in  its  oomponentB,  is 

yet — ^unlike  Tonnnaline — ^remarkable  for  the  r^olarity  of  its  diemical 
relations,  all  the  varioos  repAaoements  of  its  oonstitaents  being  in 
atrict  aoooidance  witii  the  doctrine  of  isomorphism.    Its  O.Q.  is  oon- 
stant,  and  likewise  the  ozygen-catio  of  &  to  It  «=  ]  :  i,  answering  tt^ 
the  foimola  tL*  Bi'  +  SI  Si,  where  B  is  Ca,  Fe,  lilg,  Mn ;  and 
^  *JLl  or  Va    The  Mowing  examples  will  illustrate  the  common 
▼ariations.    The  common  {alumma-Ume)  garnet  contains  pnndpallT 
il  (20X  Oa  (32X  with  ¥e  (8).    The  noble  (alwMkuUrtm)  ganet 
(AhMndine),  principally  te  (40),  U  (20).    The  black  (magaaim)    I 
variety 'H  (22),  iSg  (13),  te  (9),  Mn  (6),  (5a  (6).    The  mmt^mof  \ 
jjronMl  contains  An  (33),  'H  (16),  te  (15).    The  ircjMne  vaiietf  ius 
Fe  (31),  <Ja  (28),  Mg  (7).    Two  other  varieties  (Pyrope  and  Uwaio-  , 
wite)  contain  respectively  9  per  cent  and  23  p^  cent,  of  the  oxitie 
of  Chromium.     Thus  every  important  base,  both  protoxide  and 
aesqui-oxide,  which  each  in  their  characteristic  varieties  reach  to  a 
huge  per  oentage,  in  turn  disappears,  bdng  replaced  by- their 
isomorphs. 

like  all  minerals  containing  considerable  quantities  of  6a  and  te^ 
the  varieties  of  Gfamet  with  these  bases  are  very  liable  to  decom- 
position. The  principal  pseadomorpha  of  Garnet  are  Chlorite,  Ser- 
pentine, and  Steatite. 

42.  Idoobasb,  Vetuvimh  [1.0].    Like  Gkimet,  to  which  Idocnue  bears 

a  great  simlhuity,  and  with  which  it  is  frequently  associated,  the 
O.Q.  is  1.0 ;  but  the  oxygen-ratio  of  the  ft  to  £  bases  is  probably 
different,  or  nearer  3  :  2.  The  nunend  consistB  essentially  of  a 
silicate  of  Ca  (33)^  il  (16),  te  (7),  and  iSlg  (5),  i^[Oadi«  each  other, 
and  with  sometimes  a  littie  te  and  Mil 

43.  CoRBiBRiTB,  MUcy  DkhroU  [.8]  ;  Piniie;  Fakhmiie;  and  othei& 

Cordierite  is  not  frequentiy  met  with  :  its  essential  oonstituentB  are 
A  ffllicate  of  il  (31),  %  (10),  and  ¥e  (8).  The  oxygen-ratio  of  the 
ft  and  It  bases  is  2 : 3.  This  mineral  is  principally  important  by 
being  regarded  by  Haidinger,  Bischof,  and  others  as  the  initial 
member  of  a  series  of  minerals,  including  Fahlunite  aud  Finite,  and 
ending  in  Mica^  The  alteration  to  which  Cordierite  is  subject  has  one 
essential  feature, — the  elimination  of  the  Mg,  and  the  introduction  of 
water  and  alcalies.  In  one  series  of  alterations  the  water  onlj  is 
Introduced ;  but  in  the  other  (which  includes  FMwniu  and  Pi^^ 
the  alcalies  come  in,  and  attain  the  maximum  in  pinite,  which  has 
K  (8).    Raomielsberg  considers  the  ratio  of  oxygen  in  the  8i  and  il 
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to  be  the  same  (5  : 3)  in  Finite  as  in  Ck)rdieritei    Cordierite  is  (with 

Olivine)  one  of  the  few  minerals  containing  silicate  of  Magnesia  liable 

to  decomposition. 
44  MiOA,  PotaOr  or  Biaxai  Mica  [.866].    Essentially  a  silicate  of  ll  (34), 

K  (9)f  and  Ite  (6),  sometimes  with  ite,  B,  and  liiln,  but  very  Tariable. 
46k  BiOTiTi,  Magnegk^  or  Uniaxal  Mica  [1.0].    Yeiy  variable,  but  essen- 

tiaUy  a  silicate  of  Mg  (19),  H  (17),  £  (9),  If'e  (8),  and  generally  some 

fiandFe. 

46.  LiPiDOiiiTB,  LUhioHnhica  [1.0].     Essentially  a  silicate  of  ll  (26), 

&  (9),  Iji  (4)  with  hydrofluoric  add  (5),  and  generally  Un,  and  often 

fe  and  B. 

47.  Ghlobite  [1.33].     A  nlicate  of  l^e  (22),  il  (20),  ttg.  (18),  with 

S   (10) ;     sometimeB    ^e    replacing   'JLl ;    and    iKn    in    small 
quantities. 

4a  BiPinoLiTX  [1. 5] .  A  silicate  of  lilg  (34),  H  (16),  fe  (4);S*e  (4),  with 
S  (13). 

49.  WoLLASTOKiTB  [.6].  Essentially  a  silicate  of  Ca  (47),  with  generally  a 
very  small  quantity  of  i/Lg,  and  often  9a  Supposed  by  mineralogists 
to  be  an  Augite  of  the  simplest  kind. 

6a  AvaiTE,  Pjfroxene ;  Dioptide;  MalaeoliU,  Sahliie;  and  others  [.5].  This 
mineral  may,  chemically,  be  separated  into  two  classes,  that  contain- 
ing Xl  (5),  including  Augite  prop^ ;  and  the  non-ahuninous  class, 
including  the  other  varieties  mentioned.  Excepting  this  distinction, 
the  mineral  consists  essentially  of  a  silicate  ofCa  Qn  nearly  a  constant 
quantity),  and  Mg  and  te  in  variable  proportions,  the  former  gene- 
rally preponderating.  Alttmnam  Augite,  the  most  common  variety, 
has  Oa  (21),  Mg  (14),  f  e  (7),  H  (5).  JHopride  has  Oa  (24),  Mg  (18), 
Pe  (2),  and  generally  small  quantities  of  Mn.  Malacoliie  has  Ca  (23), 
iLg.  (16),  ie  (7),  and  some  Mn.  The  black  iron  variety,  Seden- 
bergite,  has  C!a  (21),$*e,  (24),  Mg  (2).  Augite  also  occurs  in  a  fibrous 
state,  and  is  then  called  Amianthus  or  Asbestos.  The  O.C}.  of  the 
non-aluminous  class  is  .6 ;  and,  according  to  Bischo^  that  of  the 
aluminous  .666.  The  £l  in  this  mineral  is  considered  to  act  as  an 
add.  Augite  is  extremely  liable  to  decomposition.  We  find  by 
pseudomorphs  that  it  is  convertible  into  Mica  and  many  other 
substances. 

61.  HoBNBLSiTDB,  Afuphibole ;  TremoUte;  AetimUiU;  AfUophyUite;  Kad 
othera  [.444].  According  to  Gmelin,  O.Q.  =  .416.  This  mineral  is 
dosely  allied  to  Augite,  but  (as  seen  by  the  O.Q.)  has  more  Si, 
and  also  more  l/Lg,  but  less  Oa.  The  varieties  can  be  divided  into  alu- 
minous and  non-aluminous.  The  aluminous  are  common  Hombl'' 

T  2 
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ParffotUe,  and  bualtic  homUeade.  Gcoenl  oompoflitioii  about 
Mg  (15),  Ca  (12),  iH  (10),  Pe  (7—10),  very  Tariabla  Unlite  is  abo  is 
aluminoiu  yarietj.  The  non-aluminoiu  wietieB  are  TremtoUie  and 
AetmoUie (magnesia-lime  honiblende)  with  Ag  (24),  Ca  (14),  and  Fe, 
amoonting  to  (4)  in  Actinolite  ;.  and  AnicpkifiUU  (magnesiaHrHi 
variety)  with  Mg  (24),  f  e(14>,  Jiln  (2).  The  fibroin  TarieCy,  A^iesta 
f  or  Amianthus,  has  geneiallj  the  composition  of  Tremolite  or 
Actinolite. 

In  this  minenJ  the  il  is  supposed  to  act  partly  as  aa  acid,  i^ 
placing  the  &  and  forming  afauninates,  and  partly  as  a  base  ;  but  the 
subject  is  very  obscure.  It  is  less  subject  to  deoompositiim  thaa 
Augite,  from  its  containing  less  Ca ;  but  yet  it  is  lialde  to  many 
series  of  alterations. 

52.  Htpebstheni  [.5].  A  silicate  of  Mg  (12--25).  te  (25—12),  Ca  (3),  aai 

often  il  and  Htn.    Marked  by  its  small  contents  of  Oa,  and  wide 
replacement  by  each  other  of  ttg  and  t^e. 

53.  BaoNziTi  [.5].    A  silicate  of  Jl[g  (SO)  and  te  (9),  with  often  aome 

Mn  and  B,  and  sometimes  Ca. 

54.  DiALLAQB  [.6].    A  silicate  of  Ag  (17),  (k  (16),   te  (7),  ^  ^, 

with  H  (2). 

55.  SiapmrTTira  [.75].    Many  Tarieties.    A  silicate  of  Mg  (40)  and  f  e 

(2-6),  with  fl  (12). 
66.    Talo  ;  Steatite,  Speehtem  [.428  or  .437].     Arerage  oompositian  of 
silicate  of  Mg  (32),  te  (2),  with  B  (3).  SieatUeiBihe  compact  variety, 
but  has  always  a  crystaUine  structure.  Meerschaum  is  the  amoiphous 
▼ariety,  with  four  per  cent  additional  waters 
.  57.  Oliyikb,  OkryeoUte,  Peridot  [1.0].    A  silicate  of  Mg  (45)  and  f  e  (15), 
with  very  little  Mn  and  Ife.    In  the  green  transparent  Taci^, 
CSirgeolite,  there  is  the  hi^^best  proportion  of  Mg  (50)  and  a  on* 
paratiYe  decrease  of  £"0. 
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THE  HAEMATITE  DEPOSITS  OF  GLAMORGANSHIRE. 

By  Dr.  J.  J/  W.  Watson,  F.Q.S.,  F.S.A.,  Member  of  the  North 
of  England  Institute  of  Mining  Engineers. 

DuRiNO   the  lost  few  years,   the  native    iron-making    reeouroes  of 
South  Wales  have  received  considerable  assistance  from  the  re-di£h 
covery  and  working  of  some  very  remarkable  deposits  of  heematite  ia 
the  county  of  Glamorganshire.     I  propose  in  the  present  article  to 
describe  two  of  the  most  important,  perhaps,  of  those  veins  of  ore, 
^hich  are  found  in  the  districts  of  Llantrissant  and  Llanharry,  near 
Cowbridge,  and  at  Newton  Nottage,  near  Bridgend ; — the  iron-ore  in  the 
latter  locality  being  associated  with  a  very  large  and  curious  deposit 
of  manganese,  chiefly  psilomelane.    Pre&tory  to  this  description,  it 
may  not  be  out  of  place  to  give  a  few  remarks  on  the  physical  geology 
of  the  surrounding  country,  inasmuch  as  this  district  possesses  ample 
materials  to  engage  the  attentive  and  careful  examination  of  the 
geologist,  particularly  in  relation  to  the  origin  of  the  mineral  deposits 
in  question.     The  exploitation  of  these  hsematite-mines  will  have  the 
effect^  commercially,  of  giving  a  great  development  and  increased 
prosperity  to  the  iron-manufacture  in  the  district  south  of  Cardiff; 
while,  as  a  social  result,  their  being  worked  wiU  probably  bring  back 
to  a  population,  at  present  agricultural,  the  mining  and  metallur- 
gical occupations  of  the  ancient  fore-dwellers  on  the  soil,  and,  what 
is  most  desirable,  give  constant  occupation  to  a  very  large  number 
of  the  working  classes. 

The  stratigraphical  position,  as  well  as  mode  of  occurrence  of  the 
ore,  is  similar  in  all  three  localities,  being  confined  to  the  uppermost 
beds  of  the  carboniferous  limestone,  immediately  below  where,  in 
ordinary  cases  in  this  district,  it  is  overlaid  by  the  sub-dolomitic  or 
calcareo-magnesian  conglomerhte,  of  equivocal  age,  which  occupies  the 
hollows  and  overlaps  the  edges  of  the  limestone. 

Starting  from  the  shores  of  the  Bristol  Channel,  the  limesto*''" 
strata  roll  forward  to  form  a  series  of  east  and  west  antiolinals,  f 
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they  take  their  final  north-east  dip  and  disappear  beneath  the  ooal- 
measnres.  Bedded  in  the  ooireBponding  syndinal  troughs  to  which  this 
arrangement  gives  rise,  are  the  nearly  horizontal  bat  much  deauded 
strata  of  dolomitic  conglomerate,  which  help  to  constitute  a  semof 
parallel  basins,  the  deeper  depressions  in  the  magneaan  rook  beiog 
occupied  by  outliers  of  triassic  marl,  capped   by  lower  lias  lime- 
stone, while  the  more  moderately  denuded  portions  of  the  sorfiMse  are 
covered  up  with  beds  of  bouldered  drift,  which  mostly  exhibit  impe^ 
feet  stratification,  with  fidse  bedding,  and  are  often  of  great  thidmeo. 
South-east  of  the  belt  of  limestone,  between  Llantrissant  and  Lbu- 
hany,  at  TV^Qgwylum,  there  is  a  protrusion  of  old  red  sandatone, 
showing  the  transition-beds  with  their  yellow  sands  and  the  overiyiDg 
lower  carboniferous  shales ;  but  the  real  '<  old  red  **  base  of  the  Son^ 
Wales  coal-field  commences  south  of  Pentyrch,  and,  with  the  exoeptioQ 
of  the  interruption  afforded  by  the  drift  and  alluvium  of  Taff  Tale, 
extends  thence  C9ntinuou8ly  into  Monmouthshire  and  Herefordahire. 
As  a  consequence  of  the  geological  structure,  the  sur£EU)e  of  the  ooontry 
presents  a  number  of  narrow  and  shallow  valleys,  running  mostiy  to 
the  sea  on  the  south-west ;  and  if  we  look  north,  we  may  see  in  the 
foreground,  trending  from  east  to  west  like  low  crested  waves  on 
a  lazy  ocean,  the  limestone-ridges  and  conglomerate-bottoms^  while 
beyond,  rising  in  a  series  of  dwarfed  bluffs  one  over  the  other,  and 
only  to  be  separately  distinguiBhed  in  the  view  by  the  alteraatioDa  of 
lights  and  shadows  caused  by  the  hills  and  valleys,  are  the  basset- 
edges  of  the  lower  and  middle  groups  of  coal-measures  with  vie 
pennantHsandstone.     Turn  to  the  south,  and  the  same  undala^ 
country  lies  stretched  out  before  us,  but  the  crests  of  the  ^9>y»  or 
anticlinals  now  &11  lower,  whOe  the  swell  of  the  strata  spreads 
wider,  until,  over  and  beyond  the  last  rising  land,  a  dim  misty  stroas 
terminates  the  scene  and  marks  the  line  of  the  sea-shore. 

The  accompanying  diagram  represents  the  rocks  in  ideal  seotian  near 
Llantrissant^  and  illustrates  the  prevailing  geology  of  the  Qbxosirg^' 
shire  sea-board.  It  represents  one  of  the  many  undulations  of  tbe 
limestone,  and  the  unconformable  fiUing-up  of  the  troughs  by  ^^ 
dolomitio  conglomerate.  It  also  shows,  what  is  here  charaotenatiOy 
the  comparatively  rapid  inclination  of  the  northern  dips,  as  compA'^ 
to  the  more  gradual  curves  of  the  strata  where  the  limestone  risea  in^ 
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Qticlinale,  and  thus  eatabliabes,  apart  ^ 
om   the  inland  pitch  of  tbo  rock  on 
iio    Bhoree  of  the  Channel,  the   true 
erection  whence  proceeded  those  ele- 
Cktory  distnrbonoefl  b^  t^ch  the  vast  \ 
tiasses  of  this  rctck  emerge   from  be-  | 
leath  the  coal-meaaures.     When  walk-  -^ 
ing  over  the  country,  what  first  strikes 
the  phyeioal  geologist,  is,  the  frequent  | 
Fractured   and  nptnmed  edges  of  tlie  | 
limestone^tnta,  wherever  the  summits 
or  axee  of  the  antiolinals  are  bared, 
either  by  their  cropping  through  the 
soil,  or  by  the  artificial  exposure  of  the 
beds,  as  hud  open  for  qnarryiug,  by  the 
removal  of  the  conglomerate   "cap." 
That  such  maases  ef  rock  were  once 
continuouB,  and  the  now  broken  beds 
were  formerly  uninterruptedly  joined, 
does  net  admit  of  doubt ;  and  it  is  in- 
teresting to  notice  how  the  old  wea- 
thered Bur&oes  of  the  inclined  ledges — 
presenting  marks  of  attrition  so  similar 
to  those  which  are  now  to  be  observed 
from  the  action  of  the  waves  on  the 
same  rocks  at  the  adjacent  shore— are, 
according   to    their    elevation,    either 
lapped  over  by  conglomerate,  or  covered 
with  the  drift-gravel.    If  wo  reetora  the 
outline  of  the  ancient  surface  of  the 
tract  u  it  existed  after,  perhaps,  the 
firat  coDTulsions,  and  before  the  land 
sank  beoeath  the  sea  to  receive  the 
depcdts  of  the  newer  rocks,  by  joining 
the  figure  of  the  "  coursing  "   of  the 
limeslonestrata    by  lines  proportion-  ^ 
atel;  onrred  to  the  prevailing  "  dijis,"  a  ■ 
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due  may  be  obtained  which  will  aenre  to  unraTel  something  of  the 
history  of  thoae  exteniive  denudatioxia  whidii  baTO  given  origin  to  the 
cnrious  iuiercirding,  and  often  perplexing,  asBemblage  of  meeossMc  and 
anoient  rocks  which  is  presented  by  the  geology  of  this  part  of  Soath^ 
Western  England, — where,  although  organic  remains  are  by  no  means 
abundant,  the  fossil-oollector  may,  at  the  end  of  a  day's  search,  lay 
qide  by  side  the  charaoteristio  indices  of  life-periods  separated  by  ysstlj 
remote  intervsls  of  geologic  time^  gathered  out  of  not  mwe  than  half- 
a-doaen  quarries,  in  the  space  of  as  few  miles, — and  where,  in  a 
country  that  hardly  deserros  to  be  called  hilly,  the  petrdogist  may 
note,  in  an  area  of  the  same  or  CTcn  less  extent,  an  individually- 
represented  range  of  formations,  from  '^  old  red  **  to  "  lower  lia&* 

By  such  restorations  of  the  brealu  and  curves  in  the  limeatone,  it 
becomes  at  once  apparent  that  an  mormons  amount  of  mineral  matter 
has  been  destroyed  and  re-arranged.    The  coal-measures,  with  tlkeir 
coal-seams  *'  cropping  *'  nearly  to  the  surfiice,  and  actually  oomiog  oiH 
to  the  day  in  places,  aifibrd  perfect  evidence  that  their  eoUeetion  of 
shales  and  sandstones  were  never  originally  discontinued  at  their 
present  ovitcrop,  but  that,  on  the  contrary,  they  form  only  the  remnaat 
of  a  more  extended  tract  of  similar  strata,  long  since  destroyed,  that 
once  covered  the  subjacent  limestone.      The  elevated  portions   of 
this  rock,  together  with  the  old  red  sandstone,  formed  islands  and 
headlands,  exposed  to  the  action  of  breakers  which,  while  thej  beat 
away  the  diflb  of  the  coal-measures,  furnished    from  the  harder 
strata  those  sub-engular  shingles  which,  with  the  limestone-pebbles^ 
were  afterwards  cemented  and  consolidated  by. a  calcareous  or  oukg- 
nesio-caloareous  paste,  into  the  dolomitic  conglomerate.     That  this 
conglomerate  was  in  part  derived  from  these  strata,  is  attested  by  the 
&ct,  that  as  the  beds  approach  the   coal-measures^  the  quantity  of 
fragments  of  sandstone  preponderates  over  those  of  limestone.      It 
is  also  fair  to  assume  that  the  softer  rocks  may  have  furnished  the 
patches  of  red  sands  and  marls  afterwards  thrown  down  in  quiet 
places  on  the  conglomerate.    In  a  quarry  near  Pyle,  about  three 
miles    from    Newton    Nottage,   a  section  can  be   observed,  where 
these  red  sands  and  marls  rest  on  the  denuded  surfaces  of  the  conglo- 
merate, and  are  surmounted  by  lower  lias-limestone. 

In  Sir  H.  De  La  Bdche*8  valuable  paper  on  the  *'  Formation  of  Rocks 
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In.    Soath  Wales,"  the  dolomitic  oosgloroerate  is  classed  with  the 
X>oikilitio  or  new  red  sandstone  series,  and  a  lithological  resemblance 
ia    pointed  out   between  this   rock  and  consolidated  beaches,   the 
resemblance  being  further  traced  in  their  mode  of  oocurrenca  Messrs. 
Auckland  and  Conjbeare,  also,  in  their  notice  of  the  sonth-westam 
coal -districts  of  England,  observe  that  the  conglomerate  '' generally 
forniB  a  thick  bank  or  talus  near  the  base  of  those  hills  from  the 
debrig  of  which  it  has  been  derived ;  while  at  a  distance  firom  them 
it  grows  thinner,  and  at  length  wholly  disappears."     But,  without 
actually  dissenting  from  the  presumed  beach-origin  of  the  conglo- 
merate, I  submit  that  the  recent  mining  excavations  in  the  neigh- 
bourhood of  Llantrifisant  and  Llanharry,  as  well  as  the  openings 
and  sections  at  Newton  Nottage,  exhibit  so  much  evidence  of  former 
denudation,  that  there  is  strong  reason  for  believing  that  the  patches 
and  thin  coverings  of  the  magnesian  rock  now  presented  to  us>  .aie  ' 
merely  the  remains  of  a  thicker  formation,  which  has  been  attenu- 
ated to  its  present  condition  by  aqueous  causes;  and,  following  up 
this  view,  there  is  nothing,  in  the  absence  of  palsoontological  grounds, 
to  show  why  this  rock,  which  is  notably  magnesian  in  its  composition 
should  not  be  the  representative  of  the  magnesian  limestone  of  true 
Permian  age  in  the  North  of  England,  and  be  wholly  unconnected  in 
time  with  the  overlying  sands  and  marls  at  the  base  of  the  liaa     This 
reasoning  seems  further  supported  by  the  frequent  cases  of  uncon- 
formability  in  the  position  of  the  latter  group  of  rocks.  **  In  the 
absence  of  organic  tests,  it  is  fair  to  assume,  all  other  things  being 
equal,  the  contemporaneity  of  formations  lithologically  related^  though 
not  identical 

The  outliers  of  the  lias,  and  the  scooped-out  surface  of  the  dolomite, 
where  exposed  in  section,  and  where  the  hollows  are  seen  filled  with- 
drift-gravel,  mark  periods  of  destruction.  And  to  these  we  have 
additional  witnesses  in  the  loose  blocks  of  the  conglomerate  which 
fret  the  surface  of  such  situations  as  Newton  Nottage  Downs,  and 
the  blocks  of  fine  soft  pinkish-white  argillo-quartzose  stoue  which 
occur  scattered  over  the  western  part  of  those  downs.*     If  we  follow 

*  This  rock,  mostly  in  a  disintegrated  state,  often  occupies  hollows  in  the  lime- 
stone, where  it  is  considered  to  be  in  8it4,  and  it  is  questionable  whether  it  docs 
not  belong  to  the  Millstoue-ght  or  its  equivalent.    In  North  Staffordshire,  the 
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the  ooast  from  the  litUe  fringe  of  limeBtone  and  oonglomerate-rod 
at  the  fiathing  Houae  at  Newton  oyer  the  barren  dunes  of  Uom 
aand  through  which  the  little  river  Ogwr  enten  the  eea^  we  come  agiin 
on  the  same  rocks;  and  as  we  leaTe  the  conglomerate,  approadung 
Dnnraven  Oastle,  we  find  the  lias  limestone  resting  parilj  on  this 
rock,  and  partly  on  the  carboniferous  limestone,  without  any  inter- 
mediate  red  sands  or  marls,  so  that,  ewen  if  these  latter  depoaita 
existed,  they  must  haye  been  remoTcd  prior  to  the  deposit  of  the 
liasaio  strata,    fiut  to  quote  other  instances  of  the  degradation  of  the 
chief  rock-formations  of  the  district  is  unnecessary,  or  to  prove  thit 
the  destructive  action  produced  by  moving  water  had  beea  activd; 
epgaged  in  bringing  about  much  of  the  present  configuration  of  thie 
portion  of  the  surfiEuse  of  South  Wales ;  it  is  right,  nevertheless,  to 
point  out  the  thick-bedded  gravels  which,  though  usually  classed 
under  the  general  term  of  drift,  probably  represent  the  progrsss  of 
geological  events  far  removed  from  one  another  in  time.     Of  these, 
however,  onis  thing  is  certain,  that  in  the  districts  in  question  the 
massive  beds  of  sand,  small,  flat,  and  sub-angular  fragments  of  shale,* 
which  often  carry  proof  of  their  original  position  in  the  roof  of 
some  ancient  coal-seam  by  being  still  flecked  with  coaly  particles^ — 
pieces  of  clay-ironstone,  pebbles,  and  patches  of  loamy  clay  whidi 
spread  wide  over  the  low  grounds,  in  places  as  much  as  ten  yards 
deep,  are  entirely  composed  of  the  dihris  of  local  rocks.    Towards  Uus 
miscellaneous  collection  of  rock  fragments,  the  coal-measures  and 
the  lias  have  contributed  abundantly  ;*  and  although  in  the  various 
oscillations  of  land,  which'  most  likely  occurred  in.  bygone  tertisiy 
times,  the  materials  were  more  than  once  assorted  during  the  vaijing 
changes  of  level,  yet,  with  the  exception  of  the  results  of  the  action  of 
modem  agents,  we  may  look  upon  these  gravels  as  evidence  of  the 
last  great  modification  of  the  surface. 

The  cases  are  not  many  in  which  we  have  direct  evidence  afforded 
us  of  a  former  phase  in  the  physical  geography  of  a  countiy,  by  the 
finding  of  the  remains  of  animals  still  in  the  same  positions  as  those 

hollows  in  the  Carboniferous  limestone  are  similaiiy  filled  at  Oakamore,  nesr 
GheAdle,  and  the  ax^gillo-silioeous  sands  are  there  lar^y  quarried  for  use  in  the 
potteries,  from  their  possessing  highly  refiactoiy  qualities  for  the  manufKtare  of 
uning^-tiles  for  the  kilns. 
*  Boiled  shells  of  a  species  of  Qryphasa  are  common  in  the  drift 
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ley  occupied  when  alive.    Yet  in  the  district  I  am  desorihing,  such 

»timony  can  be  found,  and  the  date,  geologically,  of  the  period  when 

boae  ele^vations  occurred  which  in  all  probability  gave  arrangement 

o  the  present  surfince  of  the  land,  is  most  singularly  revealed  to  us. 

iir.  David  Rees,  of  Neath,  discovered  some  time  since  some  modem 

ittoral  shells  among  the  '^attle**  from  a  lead-vein  which  traverses  the 

3rop  of  the  limestone  at  the  Llantrissant  Lead-works,  from  which  place 

the  sUore  now  lies  upwards  of  eighteen  miles  distant    The  specimen, 

which  is  in  my  possession,  is  figured  on  the  adjoining  page  (PI.  IX.) 

{rom  a  beantifully  accurate  drawing  by  Mr.  S.  J.  Mackie,  and  displays 

a  limpet  shell  (Faiella  vulgatcC)  with  two  barnacles  (Balanus  haJUmoides)^ 

in  the  position  in  which  they  adhered  to  the  rock  at  the  time  when 

the  back  of  the  vein  was  washed  by  the  waves;  the  lower  part  of  the 

specimen — ^a  piece  of  confusedly  crystallized  carbonate  of  lime,  in  fact, 

an  ordinary  veinstone — is  spotted  with  little  masses  of  galena^  one 

or  two  of  the  crystals  of  which  may  be  seen  in  the  out.    It  would 

be  leading  from  the  purpose  of  this  paper  to  do  more  than  remark 

that  this  species  of  moUusck  (Patella  wdgata)  as  well  as  the  cirri- 

pedes  {Balan%)y  are  animals  inhabiting  the   tidal    zone,  and  that, 

therefore,  the  limestone-ridge  from  which  the  specimen  came  must 

have  fringed  the  shore,  as  does  the  same  rock  now  near  Newton, 

where  the  ''backs"  of  lead-veins  may  also  be   seen    at  ebb-tide^ 

eucmsted  vrith  the  same  description  of  shells.    By  reference  to  any 

good  geological  map  of  the  district,  it  will  be  seen  that  the  point 

marked  Llantriaaant  Lead-works  lies  apparently  on  the  conglomeratCi 

but  the  Toins  which  are  close  by  are  found  really  in  the  limestone 

which  has  been  exposed  by  the  denudation  of  the  thin  cap  of  conglo- 

metate.     It  follows  from  this  £eust,  that,  on  the  evidence  of  the  shells, 

the  mass  of  land  lying  to  the  south,  and  occupied  diiefly  by  lias,  was 

probably  submerged  until  a  very  recent  period,  and  that  much  of 

the  present  dispodtion  of  the  gravel-beds,  as  already  remarked,  was 

given  to  them  during  the  final  elevation  of  the  land. 

But  if  thus  much  of  elevation  and  denudation  of  the  land  has 
occurred,  it  is  obvious  that  we  must  find  evidence  of  great  dislocation  of 
Btrata,— of  beds  not  only  bent  into  simple  or  double  curves,  but  of 
TGQts  and  fissures  such  as  a  succession  of  elevations  and  depreBBiona, 
with  their  concomitant  disturbances,  would  be  sure  to  effect    And, 
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aocordingljy  we  find  great  lines  of  &11II  on  the  aontii-weBteni  aesk- 
boArd,  and  inland  to  the  edge  of  the  ooal-baain  in  (Hamorgaaiihin, 
running  N.W.  and  S.W.,  and  producing  two  principal  Bjetonm  d 
fiaauresy  which  intersect  at  nearly  right  angles.  The  efieoi  of  tbeN.W. 
baotures  has  been,  mainly,  to  thrust  up  the  strata  into  dome-shaped 
protrusions ;  and  it  is  probable  that  these  disturbances  were  of  mne 
ancient  date  than  those  which  produced  the  undulating  character  of 
countiy,  and  which  forced  up  the  rocks  in  east  and  west  direc^iom, 
originating  at  the  same  time  a  parallel  system  of  faults.  It  is  in  con- 
nexion with  this  series  of  east  and  weat  fissures  that  we  must  look  ix 
the  origin  of  the  deposits  of  haematite  at  Llantrisaant  and  Kewton 
Nottage. 

The  most  important  workings  of  the  hasmatite-ore  in  the  Dantiis- 
sant  difltricty  are  probably  those  of  Mr.  Yaughan,  at  Cornel  Park,  and 
the  a^ioining  Hendy  Mine,  on  the  lands  of  the  Marquis  of  Bate. 
Both  mines  are  worked  ^'open-cast" — that  is  to  say,  the  super- 
incumbent strata  are  stripped  firom  the  upper  surfiuse  of  the  vein, 
which  is  then  worked  through  its  whole  thickness  after  the  manner  of 
a  quarry.     This  is  probably  the  most  ancient  mode  of  mining,  and 
in  countries  where  the  *^  old  men  *'  have  been,  the  magnitude  of  the 
excavations  often  affords  a  rude  proof  of  the  former  wealth  of  the 
neighbourhood,  as  well  as  indicates  the  value  of  the  deposits  likely 
to  be  encountered  by  continued  exploring.    But  to  the  geologist  these 
open-cast  workings  possess  the  greatest  advantages,  since  they  reveal 
those  details  of  structure  and  association,  both  in  regard  to  the  depo- 
sits .  themselves  as  well  as  to  the  coutaining  roolc,  to  an  extent,  and 
with  an  amount  of  convenience  to  the  observer,  which  can  seldom  or 
never  happen  in  subterranean  mines.     In  both  geologist  and  miner 
the  workings  in  the  vein  of  ore  at  Cornel  Park  must  provoke  a  sense 
of  wonder.    Indeed  they  cannot  fiiil  to  set  the  former  speculating  upon 
the  origin  and  segregation  of  such  enormous  quantities  of  a  particular 
mineral,  which,  by  its  mass  and  oonatancy  of  position,  here  becomes, 
strotigraphically  speaking,  almost  entitled  to  the  dignity  of  being 
considered  a  '*  formation,"  more  especially  if  this  word  be  considered 
equivalent  to  "period."     The  surprise,  too,  of  the  intelligent  miner, 
in  connexion  with  the  experience  of  his  profession,  must  be  very 
great,  since,  in  this  case,  we  have  ^e  rare  occurrence  of  a  bed  of 
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ore  ''in  nghty"  from  whioh  we  can  oaloulate  the  3ri^ld  for  a  definite 
period,  with  almost  grave  certainty,  without  taking  into  consideration 
thoee  chances  and  contingencies  which  render  mines— nnder  the 
best  of  circumstances — par  excellence  speculations. 

A  &ce  of  vein  upwards  of  two  hundred  yards  in  length  has  been 
more  or  leas  laid  open  by  Mr.  Yaughan's  excavation,  and  the  average 
width  of  the  ''raising  floor"  is  about  thirty*five  yards.  A  reference 
to  the  woodcut  (PI.  X.)  will  afibrd  the  best  idea  of  the  dimensions 
and  other  details  connected  with  the  works*  To  obtain  a  weekly  yield 
of  1,500  tons  is  said  to  be  a  matter  of  easy  performance. 

The  mines  at  Cornel  Park  are  situate  about  a  mile  and  a  half  north 
of  the  Llantriasant  Station  on  the  South  Wales  Eailway ;  and  so  far 
as  regards  the  character  of  the  limestone-«trata,  as  seen  in  quarries  and 
sections  by  and  near  to  the^  roadside,  but  few  indications  are  to  be 
found  of  the  vast  deposits  of  mineral  whioh  exist  in  the  vicinage.    The 
stranger,  accustomed  to  the  position  of  mines,  will  probably  look  for 
operations  at  the  foot  of  some  hill,  but  the  hills  which  are  seen  in  the 
distance  in  travelling  towards  these  works,  are  those  of  the  coal-grits, 
and  we  unexpectedly  advance  upon  the  mines  in  a  slightly  undulating 
plane.     The  accompanying  lignograph  (PI.  X.),  from  a  rough  sketch  I 
made  on  the  spot,  gives  a  representation  of  Mr.  Yaughan's  mine.     On 
the  left  hand  in  the  cut  we  have  a  section  of  the  rocks  on  the  dip  of 
the  beds,  which  amounts,  on  an  average,  to  twenty-three  inches  in  the 
yard.     On  the  "  &ce "  we  have  an  end  section  of  the  same  bede^ 
showing  the  thickness  of  the  hedmatite-vein,  the  overlying  conglome- 
rate, and  the  great  thickness— upwards  of  fifteen  feet — and  bedded 
character  of  the  "drift."    The  magnesian  conglomerate,  from  the 
Bub-angular  character  of  some  of  the  fragments  of  limestone  and 
sandstone  of  which  it  is  principally  composed,  might  perhaps  be  more 
properly  called  a  breccia.    The  cementing  paste  is  not  of  uniform 
composition,  but  is  as  often  wholly  calcareous  as  it  is  magnesian,  and 
near  the  hsematite  it  is  usually  highly  charged  with  peroxide  of  iron. 
The  "  conglomerate"  itself  does  not  appear  to  include  any  fragments  of 
BoMd  ore.     The  nature  of  the  cementing  matter  confbrs,  especially  at 
a  distance,  a  more  homogeneous  appearance  to  the  rock,  and  a  rude 
description  of  bedding  is  always  to  be  observed;  the  stratified  character 
being  further  maintained  by  a  series- of  horizontal  "joints,"  along  the 
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lines  of  which  the  amount  of  weathering  seema  to  have  been  greatest, 
and  the  dclomUic  character  most  brought  out. 

The  vein  of  hasmatite^  it  will  be  obeerred,  repoeea  immediately  on 
the  uppermost  bed  of  limestone^  and  is  overlaid  directly  by  the  ocm- 
glomerate;  indeed,  the  one  seems  to  form  a  bed  separating  the  two 
desoriptiona  of  rook,  and  it  might  doubtleaB  be  aaenuned  to  be  u 
interstratified  deposit  but  for  the  great  inegolsrity  of  the  bounding 
walls.    Moreover,  interspersed  in  the  mass,  sometimios  in  contaot 
with,  but  more  often   perfectly  isolated  firom,  the  parent  lock,  Isige 
fragments  of  limestone  lie  bedded  in  the  ore;  while  large  cracks  and 
fissures  in  the  conglomerate,  partly  filled  with  ironstone,  eridentlj 
prove  that  the  two  formations  were  first  torn  asunder,  and  the  ok 
subsequently  introduced.    The  ore  differs  mineralogically  frmn  tiie 
«  mine"  raised  firom  the  carboniferous  limestone  in  other  locahties 
chiefly  by  a  superabundance  of  silica,  the  associated  minerals — ^vein- 
stones— ^being  chiefly  quarts,  large  crystals  of  which  may  be  foond 
lining  the  angles  and  cavities  in  the  vein.      The  magnitude  of  the 
deposit  generally  has  already  been  referred  to,  but  not  its  average 
thickness^  which,  from  wall  to  wall,  may  be  fidrly  calculated  as  not 
less  than  fifteen  feet,  and  is  probably  much  more  as  it  lies  deeper 
from  the  crop :  the  engine-shaft  (see  PL  X.)  passes  through  a  maai 
of  ore  upwards  of  fourteen  yards  solid ;  but  this,  althou^  taken  perpen- 
dicularly, is  of  course,  an  oblique  measurement  as  regards  the  proper 
section  of  the  vein.  The  siliceous  character  of  the  matrix  has  probably 
influenced  the  oystallization  of  the  h»matite,  and  the  highest  per- 
centages are  obtained  fix>m  that  description  of  ore  known  in  the  Forest 
of  Dean  as  '^flint-brush :"  this  ore  presents  a  smooth  conchoidal  fraclure^ 
and  much  resembles  in  colour  and  sui&ce  the  appearance  presented 
by  a  freshly  broken  piece  of  cast  iron.    Another  kind  has  a  more 
granular  fracture,  possesses  a  colour  between  iron-grey  and  brownish 
red,  has  a  semi-metallic  lustre,  and  is  of  an  exceedingly  compact 
texture.    A  third  variety  mi^t  probably  be  called  Black  Hamatite, 
and,  from  its  affording  a  violet-coloured  glass  with  borax  before  the 
blow-pipe,  proves  itself  to  be  a  mixtiure  of  iron-ore  and  manganese  :-* 
its  colour  is  bluish  black,  and  its  lustre  imperfectiy  metallic     All 
kinds  are  mostiy  impregnated  and  interlaminated  with  quarts,  which 
fr«quentiy  confers  a  fibrous  or  semi-ligneous  character  to  the  large 
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masseSy  rendering  them  at  the  same  time  exceedingly  hard  to  blast; 
the  '^  getting  of  the  ore  "  being  almost  exduaively  performed  with  gun- 
powder.    In  the  small  cavities  or  angles,  where  we  might  expect  to 
find  the  botryoidal  forms  or  ''kidney-ore,"  none  such  occurs,  but 
instead,  as  mentioned  above,  we  have  often  magnificent  specimens  of 
rock-crystaly  inclosing  minute  but  very  perfectly  formed  crystals  of 
specular  ore.     The  "  raddle  "  or  fine  powdery  micaceous  ore,  which 
soils  the  fingers  on  the  most  delicate  touch,  and  which  is  always  dis- 
tinctive of  the  Ulverstone  hsBmatite,  and  some  of  the  ores  raised  in 
North  Wales,  is  uniformly  absent,  and  in  lieu  of  it  the  less  coherent 
ports  of  the  TeinnatufT  are  represented  by  an  ochroceous  earth  (argil- 
laoeouB  hydrous  sesqui-oxide  of  iron),  which  in  wet  weather  works  up 
to  a  stiff  red  mud,  but  is  far  inferior  in  per-centage  of  iron  to 
the  Ulverstone  ''raddle,"  (anhydrous  sesqui-oxide  of  iron),  which,  like 
the  "  smith-ore  "  of  the  Forest  of  Dean,  is  always  of  equal  value  with 
the  more  solid  products  of  the  veins. 

One  of  the  most  interesting  lithological  features  connected  with 
these  Llantrissant  mines  is  the  "  yellow  day  "  (ochre).    This  mineral 
0CCUI8  in  great  abundance,  "  riding*'  the  vein  near  the  crop  above  the 
depodt,  and  is  several  yards  in  thickness :  it  is  of  a  pale  lemon-chrome 
colour,  and  I  have  Uttle  doubt  might  find  use  as  a  coarse  pigment. 
It  18  probably  a  hydrate  of  aliunina  and  silica,  with  hydrate  of  the 
sesqui-oxide  of  iron,  and,  mineralogically,  the  equivalent  of  "  Limonita" 
111  my  paper  upon  the  Ironstone  Formation  of  the  Forest  of  Dean* 
I  have  mentioned  the  circumstance  that  the  upper  portion  of  the 
"joints"  which  cut  across  the  underlying  limestone  of  the  "mine- 
measuree  '*  is  filled  with  a  highly  ferruginous  marl,  described  as  "  clod- 
ore  ;"  and  I  may  here  observe,  that  ochraceous  earths  are  superficially 
common  to  most  of  the  deposits  of  ironstone  in  the  carboniferous 
limestone.    The  origin  of  these  ferruginous  clays  or  marls  must  doubt- 
less be  assigned  to  the  introduction  of  the  wasted  alluvial  matters 
<lerived  from  the  weathering  of  the  contiguous  rocks,  and  their  sub- 
^quent  amalgamation  with  the  ferriferous  matters  of  the  vein,  but  it 
is  at  least  curiotiB,  that  each  dissimilar  deposit  of  haematite  has  its 
own  peculiar  character  of  "clod"  in  the  same  way  that  the  veins  of 

•  Oboi/>oi8t,  voL  L  p  5270.    1858. 
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other  mmeralB  haTB  their  distinetive  "  gomma  **  and  surface  aanda- 
tiooB  of  partioalar  minerala.  This  ^  clod  "  maj  either  be  a  fermgiiiGas 
clay  or  a  ferroginoiiB  marl,  according  as  the  gangue  of  the  ore  is  sli- 
ceous  or  calcareous.  In  the  Llantrissant  district,  the  matter  being 
chiefly  silica,  we  have  the  '<  dod "  in  the  form  of  a  yellow  day  (tbe 
**  native  ochre  "  of  the  painter),  but  nerertheleeB  containing  lime :  in 
the  Forest  of  Dean  the  ores  are  calcareous,  and  the  **  clod  **  is  a  true 
marl)  highly  charged  with  small  fragments  of  compact  hsematite,  or 
«  bhick  brush." 

The  exact  geographical  range  of  the  ironstone-deposits  contiguous 
to  the  boundary  of  the  coal-measures,  has  not  yet  been  asoer- 
tained  —  although  there  has  as  yet  been  no  lack  of  enterprise  to 
make  disooyeries.  In  the  Llanharry  district,  which  immediatelj 
adjoins*  Llantrissant,  a  score  and  more  of  trial  pits  testify  the 
eagerness  of  the  search ;  and  wherever  this  has  been  rewarded,  the 
ore  has  been  found  similariy  situated  with  respect  to  geological 
position^  that  is,  near  the  axis  of  some  anticlinal  of  the  limestone. 

The  common  mining<axiom,  that  the  depth  from  surfiuse  and  teealtk 
of  a  vein  are  conterminous  fitcts,  is  certainly  not  founded  on  auj 
precedent  derived  from  the  occurrence  of  those  deposits  of  hsomatite- 
ore  which  lie  (as  it  were)  bedded.  Indeed,  unlike  copper  or  tin,  or 
even  lead,  of  which,  as  a  vein  ot  lode ''  holds  down  "  in  depth,  it 
assumes  a  richer  mineralisation  and  more  constant  ore-bearing  charac- 
ter, iron-ore  in  veins  is  not  generally  found  in  deposits  of  the  same 
magnitude  in  depth  as  near  the  surface ;  and  more  especially  when 
the  run  of  the  veins  is  horizontal.  In  the  Forest  of  Dean,  where  this 
horisontal  or  ^*  bedded ''  character  of  the  deposits  is  almost  typical,  it 
is  extremely  doubtful  that,  if  the  centre  of  the  basin  were  proved  by 
deep  *' winnings,**  the  ore  would  be  found  in  tbe  same  quantity  as 
near  the  basset  of  the  ''measures;**  and,  taking  the  same  vievr, 
I  believe  that  any  sinkings  through  the  dolomite  to  the  synclinal 
troughs  of  the  limestone  at  Llantrissant  and  Llanharry  would  be,  both 
geologically  and  economically,  fiulures.  But  it  must  be  understood 
that  by  deep  <'  winnings'*  I  do  not  mean  the  actual  depth  at  which  a 
shaft  may  intersect  a  vein  of  the  ore,  since,  although  actually  very  near 
to  the  crop,  certain  deposits  may  be  carried  deep  from  sur&ce  by  the 
high  angle  at  which  the  strata  may  be  raised.     My  restriction  of  the 
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inproductive  region  relates  only  to  the  tronghs  or  pofiitious  pear  to 
iie  synolinal  axes,  and  to  which  the  exoteric  agents,  which  aided 
uainly  in  the  deposition  of  the  ironstone,  could  never  possibly  haye 
penetrated. 

On  the  statement  of  this  fact,  that  these  veins  of  haematite,  may  be 
considered  superficial,  the  question  of  origin  next  arises.     And  here  is 
immediately  opened  to  us  the  wide  inquiry  of  the  relationship  of 
mineral  veins  to  the  rocks  which  inclose  them.      With  veins  filled 
with  other  ores  than  those  of  iron,  the  origin  of  the  metallic  accu- 
mulations may,   in  most  cases,  be  referred  to  causes  acting  from 
distant  centres  in  the  interior,  assisted  by  those  subterranean  changes 
which  are  the  universal  result  of  the  calorific  and  electrical  agents 
that  are  always  at  work  In  the  earth's  crust. 

In  a  fQW  words,  the  origin  of  these  veins  may  be  considered  esoteric, 
or  produced  from  within.     With  iron,  however,  in  nearly  all  cases, 
an  external  derivation  must  be  sought.     The  great  solubility  of  its 
salts  and  chemical  combinations,  their  affinity,  and  the  proneness  of 
the  metal  itself  to  enter  into  union  with  substances  with  which  it  may 
have  newly  come  in  contact,  gives  to  iron  in  its  various  fonns  a  more 
world-wide  distribution   than  is  perhaps  possessed    by    any    other 
metallic  mineral.     Its  local  accumulation  will  therefore  probably  be 
the  result  of  its  chemical  segregation  and  the  nature  of  its  combina- 
tions ;  in  other  words,  the  particular  dass  of  ore  will  be  governed 
by  the  mineral  character  of  the  transported  matter,  those  portions 
which   do  not  separate  as  ore  solidifying  into  the  vein-stones,  or 
''gangue,*'  which  may  either  be  amorphous  or  crystallized,  according 
to  circumstances. 

In  the  Llanharry  district  there  is  a  bed  of  hsematite  five  feet  in 
thickness,  of  the  same  mineraJo^cal  character  as  the  Llantrissant 
deposit,  and  occupying  a  similar  geological  position  in  the  limestone. 
This  bed  has  been  anciently  worked  to  some  extent  at  Lleche,  and, 
from  the  form  of  the  chambers,  or  "  stalls,"  and  the  narrow  pit  by 
which  access  was  gained  to  the  vein,  probably  by  the  Romans, 
who  certainly  were  acquainted  with  the  existence  of  the  ore  in  the 
district.  Some  coarse  red  pottery,  of  undottbted  Roman  manufac- 
tiu«,  was  found  a  few  years  since  buried  in  a  small  pit  made  in 
the  bottom  of  an  ancient  stall-working  at  Ty-Ischaf.     The  pottery, 
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vbioh  ooiudflted  of  amall  oipphors,  was  accompanied  by  Mnubata 
but  anfbrtuoately  both  were  scattered  by  the  finders.  The  ^t  ^ 
some  of  the  workings,  however,  is  probably  more  recent  than  tbc  tiK 
of  the  Bomaiu ;  and  in  the  Ebbw  Vale  Miuenm  the  skelebn  d 
miner,  and  an  oaken  shovel,  oan  be  seen,  which  were  eiliiiiin! 
ti^ether  &om  an  old  working.  The  character  of  these  ancient  nan 
tions  ia  shown  in  the  subjoined  plan  and  section,  which  eiliittBi 
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working  on  the  veiii.  The  pits  were  usually  sunk  down  some  twenty- 
ive  yards  on  the  "  dip,"  and  low  headings  were  then  driven  out  on 
be  **  course  "  or  "  strike  "  of  the  vein,  the  headings  terminating  in 
*stallfli,*'  which  are  '* chambers'*  turned  at  right  angles  to  the 
^  pitching  "  of  the  deposit  which  it  follows  down.  The  diagram^  how- 
ever, will  afford  a  clearer  idea  of  this  plan  of  working  than  any 
written  description.  It  is  difficult  to  assign  any  reason  for  the  small 
size  of  the  pits  and  the  lowness  of  the  *'  headings,"  seeing  that  such 
arrai^ments  must  have  offered  great  impediments  to  the  bringing 
out  of  the  ore  from  the  mine,  unless  it  were  that  the  rude  nature  of 
the  tools,  and  slow  progress  thereby  caused  in  working  through  the 
rock,  rendered  it  more  economical  to  confine  all  the  means  of  access 
to  the  smallest  possible  dimensions. 

In  the   oommencement  of  this  article  I    have  referred  to  the 

rediscovery  of  these  iron-ore  deposits,  since,  apart  from  the  evidence 

of  the  ancient  workings,  Leland  in  his  '^  Itinerary  '•  says,  '^  There  are 

two  fiure  parkes  by  south  of  Llantrissaut  now  unimpahd  and  without 

deere.    There  is  yren  now  made  in  one  of  these  parkes,   named 

'  Glinog.* "     The  mine  at  Cornel  Park,  worked  by  Mr.  Yaughan,  is 

probably  the  mine  referred  to  by  Leland.     The  proof  of  the  former 

miiiing.aB8ociationB  of  the  locality  extends  also  to  the  names  of  places. 

Thus,  near  Mr.  Vaughan's  mine  is  Mwyndy,  or  the  Miner's  House ; 

aud  at  Lleche,  near  Llanharry,  is  a  builduag  called  Castell  y  Mwynwrs^ 

or  the  Miner's  Castle,  and  is  situate  near,  I  believe,  the  largest  deposit 

proved  by  Mr.  Plant  in  the  Llanharry  district 

"^e  deposit  at  Newton,  as  I  have  already  stated,  is  remarkable  for 
l^^Dg,  intercalated  with  the  haematite,  a  bed  of  manganese-ore,  or 
bUck  hssmatite.  The  vein  was  first  discovered  at  Guar  Coch,  where 
^  has  been  worked  to  a  limited  extent,  and  where  the  diagranmiatic 
*^ion  dehneated  in  Plate  XL  can  now  be  seen. 
We  have  presented  there  : — 


(o\.  Gravel .  .  • 
(o).  Gonglomeiate 
(<f).  Haematite 


(A  Manganese 
(a).  Haematite 
(a).  Limestone 


6  feet.^ 

1  foot. 

4  feet 

3  feet 


...  J^  section  is  purposely  exaggerated  to  better  show  the 
^wcknegg  of  the  severid  oeds  is  mentioned  in  the  text. 


details— the  real 
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The  manganeae-ore  is  ungaUrly  free  firom  iroOf  and  Ha  poHM. 
between  the  beds  of  hsdmatite  forma  altogether  a  most  recnaikiUe 
aasociation  of  mioenUa.  The  character  of  the  veinatotte  of  the  hsoft* 
tite  at  Newton  diflfers  from  that  at  Llantriaaant  by  the  abaeooe  cf 
silica  and  its  replacement  by  calcareous  minerak.  Small  loartrm  i 
ore,  called  **  blowerB,"  run  up  into  the  magnwnan  oongiomemte  at  rig^'* 
angles  to  the  general  mass^  and  are  analogous  to  the  '^jointa**  mhus^ 
intersect  the  *'  mine-measures  **  in  the  Forest  of  Deao.  Tlie  ore  dips 
fiist  to  the  south  at  the  crop,  but  would  seem  to  *'  flat*'  as  it  pa«a 
towards  the  centre  of  the  basin.  Near  Pyle,  traoes  of  the  hsemaUk 
are  to  be  seen  at  low-water  occupying  the  flank  of  the  limestoDe 
basin  immediately  under  the  magnesian  conglomerate ;  and  both  then 
and  at  Newton  the  deposits  course  in  an  east  and  west  direction. 
Besides  the  peilomdane,  which  forms  the  chief  bulk  of  the  oi«^  thers 
is  a  small  admixture  of  pyroluaite,  but  the  vein  may  be  ooosidered 
'' massive  grey  manganese,"  such  as  occurs  at  Upton  I^rne  sod 
Dodscomb  Leighi  in  Devonshire. 

In  the  Newton  District  the  ploughshare  has  brou^t  up  thtf 
evidence  of  former  workings  of  the  ore,  as  near  LUntrissant^  and 
iron-cinders,  old  slags,  and  even  pieces  of  ore^  are  to  be  found  aeatter^ 
over  the  fields.  The  borough  of  Kenfig,  in  this  district^  oonaists  of  > 
solitary  house ;  and  this  fact  is  significant  of  the  plaoe  having  once 
been  of  importance,  arising,  no  doubt,  from  the  metalluigical  opoa- 
tions  formerly  carried  on  by  the  Romans,  or  some  other  pec^kle,  in 
the  neighbourhood, — ^the  ancient  town  having  disappeared  with  the 
removal  of  that  industry  which  had  created  the  settlement. 

Antiquarian  matters  do  not  properly  fall  within  the  province  d 
this  article,  but  those  of  my  readers  who  have  curiosity  in  tbete 
matters  had  better  repair  to  the  locus  in  quo,  where  they  may  find  an 
abundance  of  material : — ^the  geologist  will  have  an  opportunity  d 
examining  there  some  of,  perhaps,  the  most  wonderful  phenomena  in 
connexion  with  the  petrology  of  the  British  Isles. 
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FOREIGN    CORRESPONDENCE. 

Bj  Dr.  T.  L.  Phipson,  of  Paris. 

HiatoTy  of  a.  large  and  recent  Aerolite — JU  Mineralogioal  dnnpasition^ 
VibrMians  of  the  Earth — A  new  Mineral^  Vitrudite — The  Metal 
Tungsten, 

Much  attention ^as  been  excited  in  France  for  some  few  months  past 

by  the  fiill  of  a  large  aerolite,  which  took  place  in  the  canton  of 

Montrejeau  on  the  9th  of  December  last    We  have  now  all  the  details 

that  we  are  eyer  likely  to  have  conoeming  this  remarkable  meteor. 

It  fell  about  seven  o'clock  in  the  morning,  appearing  first  in  the 

north-east  like  a  large  red-hot  bomb,  which  peuBsed  rapidly  to  the 

south-west,  where  it  remained  stationary  for  an  instant.      It  then 

emitted  a  considerable  column  of  smoke  and  flame;  three  seconds 

after  which  a  loud  detonation  was  heard,  followed  by  a  rumbling 

noise.     Although  in  broad  daylight,  the  little  town  of  Aurignao  was 

completely  illuminated  by  the  passage  of  this  aerolite.     After  the 

explosion   nothing  was  observed  in  the  sky  but  a  streak  of  vapour  and 

a  small  cloud  which  marked  out  the  direction  followed  by  the  meteoric 

stone,  and  the  place  where  it  exploded.   Shortly  after  this  phenomenon 

two  large  fragments  of  the  aerolite  were  picked  up  in  the  parishes  of 

Aussan  and  Clarac ;  one  of  these  weighed  about  90  lbs.,  and  had  sunk 

into  the  ground  for  nearly  two  yards ;  the  other,  that  fell  at  Clarac, 

broke  through  the  roof  of  a  cottage;  it  weighed  from  16  to  20 lbs., 

and  was  so  hot  when  first  seen  that  it  could  not  be  touched  for  some 

time.     These  blocks  present  rounded  forms,  their  surfiioe  is  black  and 

smooth,  the  interior  is  formed  of  a  sort  of  grey  substance,  not  unlike 

certain  volcanic  products  in  structure. 

We  enter  into  these  details  for  two  reasons :  firsts  they  are'  authentic ; 

and  secondly,  they  represent  the  history  of  almost  every  aerolite  that 

has  been  thoroughly  observed.     The  aerolite  of  which  we  speak  is 

not  uneasily  broken  into  fragments.     According  to  MM.  Filhol  and 

Leymerie,  who  have  examined  it,  its  specific  gravity  is  3.30 ;  and  it 

presents  in  its  granular  structure  numerous  small  and  brilliant  laminso 

of  a  metallic  lustre.     The  stone  attracts  the  magnet,  but  has  no  poles. 

Before  the  blow-pipe  it  becomes  black,  and  emits  a  sulphurous  odour, 

but  does  not  meltl     To  fuse  it  completely,  it  was  found  necessary  to 

employ  the  oxy-hydrogen  blow-pipe ;  the  result  was  a  black  globule, 

not  unlike  the  crust  or  rind  of  the  aerolite  itself.     MM.  Filhol  and 

leymerie  have  analysed  this  stone ;  but  their  analysis  is  not  good. 

We  are  indebted  to  MM.  Chancel  and  Moitessier,  of  Montpellier,  for 

a  knowledge  of  its  exact  composition.     They  affirm  that  the  aerolite 

of  Montrejeau  resembles,  in  a  chemical  and  mineralogical  point  of 

view,  those  of  Chantonay  and  Chateau-Renard,  of  which  we  have 
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spoken  in  a  preceding  number  of  The  Gbologist  (yoL  ii.  p.  85).  A 
first  analysis  gave  them  "10  per  cent  of  magnetic  sabstoaoes  (iro& 
and  iron-oxide)  ;  1.70  of  chrome- iron,  5.70  of  protosulphuret  of  iron, 
48  per  cent,  of  silicates  soluble  in  acids,  and  consisting  principaUy  o! 
peridote;  17  per  cent,  of  silicates  insoluble  in  acids,  and  oonnstiiig 
principally  of  feldspar  and  amphibolite."  They  then  proceeded  to 
analyse,  with  more  care,  that  part  of  the  aerolite  which  is  insoluble  in 
nitric  and  hydrochloric  acids ;  and  the  result  is  as  follows : — 

SUica 56.613 

Alumina 6.653 

Magnesia ,  ^IQ.iiZ 

Lime 4.012 

Protoxide  of  iron 9.212 

Oxides  of  nickel  and  manganese  .     .     .     .  1.100 

Soda 2.128 

Potash       0.398 


99.563 

Berzelius,  Rammelsberg,  and  other  chemists  who  haye  occupied 
themselves  with  this  sort  of  analysis,  have   already  remarked   that 
the  composition  of  the  silicates  which  are  insoluble  in  acids  does  not 
coincide  with  that  of  any  one  known  mineral.     Thus,  from  the  above 
analysis,  it  is  impossible  to  write  down  any  chemical  formula,  as  the 
oxygen  of  the  silica  is  not  proportionate  with  that  of  the  differ^t 
bases.      This  circumstance  shows  that  the  insoluble  residue  is  not 
composed  of  one  silicate  only,  but  of  a  mixture.     Bammelsbei^  has 
shown  that  the  simultaneous  existence  of  alumina  and  alcalies  in  such 
a  case  indicates  the  presence  of  feldspathic  minerals.      He  found,  as 
we  have   before  noticed,  that  in  some  meteorites  this  residue  coin- 
cided exactly  with  the  composition  of  hornblende  or  augite,  according 
as  the  alcalies  were  attributed  to  labradorite  or  to  oligoclase.     It  is 
impossible,  in  the  absence  of  distinctive  crystalline  forms,  to  prefer 
one  of  these  hjrpotheses  to  the  other ;  each  is  equally  good. 

Following  M.  Rammelsberg^s  method,  MM.  Chancel  and  Monteesier 
conclude  that  the  aoluhle  portion  of  the  silicates  in  the  afe'rolite  of 
Montrejeau  represents  labradorite,  and  the  ituoluhle  portion  horn- 
blende ;  or,  if  the  soluble  part  be  made  to  represent  oligoclase,  the 
insoluble  portion  becomes  augite.  Hence  the  mineralogic^  oomposi* 
tion  of  this  remarkable  aerolite  may  be  thus  represented  : — 

Magnetic  portion  (iron  and  oxide  of  iron)  .  10.04 

Chrome-iron 0.67 

Proto-sulphuret  of  iron 5.72 

Peridote .  45.08 


Labradorite  =    8.34  (  /  10.99  =  Oligodaae 

Hornblende  =29.17/    ^'»    (  26.59  =  Augite. 


99.02 
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There  is  a  slight  error  in  the  figures  on  the  right,  representing 
>ligoclaBe  and  augite. 

I>urixig  our  visit  to  England,  in  the  autumn  of  last  year,  M.  Prost 
published  the  following  note  (which  has  escaped  our  attention  until 
now)  upon  certain  vibrations  of  the  earth  observed  at  Nice  during  the 
winter  of  1857-1S58,  and  since  that  period: — ''When  I  came  back 
to  Nice  in  October,  1857,  my  pendulum  remained  perfectly  quiet  for 
about  twenty  days ;  but  it  began  to  move  suddenly  on  the  4th  Nov., 
and  oscillated  with  considerable  intensity.     The  movement  was  accom- 
panied, as  usual,  by  that  of  the  glass  hangers  of  the  chandeliers. 
These  oscillations,  after  having  diminished  gradually  for  some  days, 
showed  a  new  activity  about  the  18th,  which  lasted  till  the  22d. 
I  have  been  able  to  ascertain  that  the  date  of  the  4th  November 
corresponds  to  that  of  the  violent  earthquake  which  took  place  at 
Meneggio  on  the  Lake  of  Como,  and  the  other  dates  with  shocks 
observed  on  the  19th  at  Pont6v6dra  and  at  Lisbon,  and  on  the  21st 
at  Lisbon  and  Porto.  Since  then  the  oscillations  of  my  pendulum  have 
been  almost  permanent,  presenting  very  rare  intervals  of  repose  ;  and 
their  intensity  augmented  again  on  the  15th  December,  and  lasted 
for  a  very  long  time ;  the  glass  hangers  oscillated  without  interruption 
up  to  the  first  days  of  January,  1858.     It  was  during  this  period  that 
the  earthquake  at  St  Denis-du-Sig,  in  the  province  of  Oran,  took 
place,  on  the  14th  December ;  then  the  terrible  shocks  felt  at  Naples 
and  in  La  Pouille  on  the  night  of  the  16th  and  17th  December,  which, 
after  having  been  felt  on  the  17th  at  Hemosand,  in  Sweden,  on  the 
20th  at  Agram,  in  Croatia,  continued  for  a  long  time,  and  occasioned 
many  disasters  in  those  countries.     Again,  on  the  25th,  shocks  were 
felt  at  St.  Veit,  in  Austria,  and  at  Admont  and  Bosegy  in  the  valley 
of  Eros.     Their  sphere  of  activity  spread  itself,  therefore,  to  a  great 
distance,  for  daring  the  same  period,  i,  e,  from  the  20th  December^ 
abocks  of  earthquadke  happened  in  succession  at  Bronsse,  up  to  about 
the  I5th  of  January,  and  on  that  day  were  felt  at  Ratibor,  in.  Silesia, 
whilst  on  the  11th  an  earthquake  took  place  at  Martinique,  and  on 
the  26th  there  was  one  at  Parma." 

About  the  end  of  February,  1858,  the  oscillations  of  M.  Prost's 
pendulum  began  to  diminish  gradually ;  in  the  months  of  May  and 
June  there  were  very  few.  But  they  began  again  in  July,  and  con- 
tinued with  increasing  intensity  until  the  night  of  the  4th  and  5th 
August,  when  a  shock  took  place  about  half-past  two  a-m.,  which 
awoke  the  inhabitants  of  Nice  out  of  their  sleep.  **  It  is,  therefore, 
certain,*'  says  M.  Prost,  in  conclusion,  "tliat  this  phenomenon  of 
oscillation,  which  had  never  yet  been  observed,  is  in  connexion  with 
earthquakes ;  but  that  it  difiers  from  the  latter  inasmuch  as,  instead 
of  being  sudden  and  violent,  like  a  shock,  it  manifests  itself  as  a 
vibration,  the  duration  of  which  may  be  hours,  weeks,  or  even 
whole  months." 

Our  accomplished  friend,  M.  Pisani,  has  lately  received  from  Con- 
stantinople samples  of  a  new  mineral  found  in  the  interior  of  Turkey, 
and  which  presents  a  rather  remarkable  composition.     It  is  seen  to 
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fotm  \aTge  stalaotitoi  in  oayeniB  near  a  mine  of  oopper-pyritoB ;  its 
c<dour  is  thut  of  sulphate  .of  copper,  in  the  parts  freshly  brokea  (bat 
with  a  green  oohraoeous  tint  on  the  exterior),  whilst  its  efyBtillme 
form  is  that  of  sulphate  of  iron.  On  analysis,  it  turns  out  to  be  sol- 
phate  of  protoxide  of  iron,  in  which  part  of  the  oxide  <^  iron  is  repbeed 
by  a  corresponding  quantity  of  oxide  of  copper.  The  figures  obtained 
iri  M.  Pisani's  anidysis  are  as  follows  : — 

Oxygen.  PmpoiiioiL 

Oxide  of  copper .    .     .     15.56    .     .    3.14  )  ^ 

Protoxide  of  iron     .     .     10.98    .     .     2.44  f' 
Sulphuric  acid    .     .     .     29.90     .     .  17.94     .     .       3 
Water 43.56    .     .  38.72     .     .       7 


100.00 


This  composition  leads  to*the  formula :— ^®  I  O,  SO^  +  7  HO. 

We  have  also  analysed  this  new  mineral,  and  our  figures  coincide  veij 
closely  with  those  above.*  The  formula  arrived  at  is  that  of  oommon 
green  vitriol  in  which  a  certain  quantity  of  iron  is  replaced  bj  cop- 
per, the  crystalline  form  having  remained  intact  It  is  probable  tbst 
the  natural  production  in  question  has  been  formed  in  the  waten  tbst 
filter  through  the  beds  of  copper-pyrites,  and  that  it  could  be  fbnned 
artificially  in  the  laboratory. 

Tungsten  is  a  metal  which  has  been  hitherto  little  studied  in  • 
pTacti(»l  point  of  view.  It  appears  destinedt  however,  to  opeiate  t 
complete  revolution  in  the  manufacture  of  steel.  It  baa  been  latdf 
affirmed  that  an  alloy  formed  of  80  per  cent,  of  steel  and  20  per  cent 
of  tungsten,  possesses  a  degree  of  hardness  that  has  never  yet  been 
obtained  in  the  manufisusture  of  steel.  This  alloy  works  upon  the 
latter,  and  can  even  cut  it  Experiments  have  been  made  with  this 
new  composition  at  Vienna,  Dresden,  and  at  Neustadt-EbertswiJ^®; 
and  considerable  quantities  of  the  alloy  are  being  manufiMrt^ured,  it  tf 
said,  in  that  part  of  the  world.  Many  old  tin-mines  have  been  bougbt 
up  with  a  view  of  extracting  tungsten-ore,  and  oonsidenUe  boiob 
have  been  given  for  mines  that  had  ceased  to  be  worked  long  ago. 

*  Another  sample  of  the  name  substance  analysed  by  ourselves  gave  the  foOow- 

ing  result : — 

OtjUtn.  Proportion. 

Oxide  of  copper     .    .    .  15.B6  .  .  .    8.17)  | 

Protoxide  of  iron  .    .    .11.00.  .  .    2.44 1 '    *    ' 

Sulphuric  acid  ....  2a08  .  .  .  1G.85    ...  3 

Water 46.06  .  .  .  40.05    ...  7 


100.00 


Formula  :-<FeCu)  B  +  7  fl. 

In  the  result  given  in  the  text  there  is  evidently  a  slight  excess  of  add  ^V^ 
poiiion  to  the  quantity  of  oxide  fbunijl.  We  liave  proposed  for  this  mineiw  v^ 
name  of  VitrioiUe.—T.  L,  P. 
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ON  THE  RED  CHALK  OF  ENGLAND. 

Read  before  the  Geologists*  Association,  4th  April,  by  Rev.  Thoicas 

WiLTSHiBB,  M.A.,  F.G.S.,  Etc.,  President 

Persons  in  general  take  as  the  type  or  representative  of  chalk  the 

material  which  mechanics  employ  for  tracing  out  rough  lines  and 

figures.     It  is  a  substance  of  a  bright  white  colour,  somewhat  yield- 

iug  to  the  touch,  and  capable  of  being  very  easily  abraded  or  rubbed 

down. 

But  the  geologist  gives  a  much  wider  interpretation  to  the  term, 
not  limiting  it  by  these  few  characteristics;  and,  accordingly,  he 
includes  under  the  same  title  many  strata  which  would  hardly  be 
so  grouped  together  by  the  uninitiated. 

For  instance,  there  is  at  the  base  of  the  upper  portion  of  the  cre- 
taceous system   a  certain  hard,  often  pebbly,  and  highly  coloured 
band,  which,  notwithstanding  its  great  departure  from  the  popular 
type,  is  nevertheless  styled  in  geological  language  the  "  Red  Chalk.'* 
This  stratum,  the  subject  of  the  present  paper,  nowhere  forms  a  masa 
of  any  great  thickness  or  extent ;  perhaps  if  thirty  feet  be  taken  as 
its  maximum  of  thickness,  four  feet  as  its  minimum,  and  one  hundred 
miles  as  its  utmost  extent  in  length,  the  truth  will  be  arrived  at. 
It  may  be  said,  also,  to  be  peculiar  to  England,  for  the  Soagli€t^ 
or  Red  Chalk  of  the  Italians,  has  little  in  common  with  that  of  our 
countiy.     The  two  differ  widely  in  appearance,  in  situation,  mid  in 
fossils. 

The  first  view  of  the  seam  in  the  north  is  to  be  obtained  about 
bIx  miles  north-west  of  Flamborough  Head,  in  Yorkshire,  near  the 
village  of  Speeton,  where  its  structure,  dip,  and  general  appearance 
can  be  remarkably  well  studied. 
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Speeton  is  a  small  Tillage,  a  place  of  no  great  note  in  the  boaaefr 
world,  yet  of  much  fione  amongst  the  lovers  of  geology,  ioaanndk  u 
in  its  neighbourhood  there  are  aereral  interesting  Cbrmatio&s,  to  oci 
of  which — the  Speeton  day — it  ghres  a  name. 

In  these  days  of  rapid  travellings  the  yillage  has  the  greit  ogq- 
venience  of  a  railway-station^  from  whence  the  diflb  below  eu  ^ 
reached  without  the  slightest  difficulty. 

As  I  wish  to  conduct  the  members  of  the  Association  to  the  Bad 
Chalk  in  $itmy  let  us  suppoee  that^  starting  fix>m  some  locsMty  oar 
the  Hun  and  Scarborough  Railway,  we  have  taken  tidkets  for  Speetoa 
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TAtion,  and  hare  in  due  time  arriyed  at  that  latter  place.  On  alight- 
:ig  from  the  train  we  must  direct  our  steps  to  the  houses  in  front, 
ad.  then  inquire  the  way  tQ  the  sea-shore,  ahove  which  we  shall  be 
tanding  at  some  considerable  height — say  four  hundred  feet.  We 
hall  be  told  to  walk  by  the  church,  to  turn  to  the  right  along  a 
it  tie  lane,  and  then  to  look  for  an  obscure  path  which  passes  across 
he  field&  We  shall  soon  afterwards,  being  on  high  ground,  be  able, 
>y  the  light  of  nature,  to  find  a  way  down  to  the  sands  below. 

WhiLst  descending,  let  us  survey  the  scene  that  lies  before  us.     It 
s  a  grand  one,  rendered  picturesque  by  the  broken  ground,  the  soli- 
tude, and  the  sounding  of  the  .waves.     Eight  ahead,  there  is  the 
open  Bay  of  Filey ;  on  the  left  hand,  the  town  of  Filey  and  its  Brig ; 
not  a  ship,  as  one  might  imagine,  but  a  huge  mass  of  rocks  of  the 
coralline  oolite,  jutting  out  to  sea  at  right  angles  from  the  shore,  like 
a  pier  formed  by  human  hands,  and  crowned  on  the  land-side  by 
strangely  cut  pinnacles  of  pink  and  rugged  drift.     On  the  right  hand 
there  are  the  high  and  perpendicular  white  chalk  clifis  of  the  Flam- 
borough  range.     As  we  pass  down  we  shall  meet  with  a  guUey  or  bed 
of  a  small  stream,  in  all  probability  quite  dry,  by   following   the 
winding  course  of  which  we  shall  reach  the  shore.     This  galley  passes 
over    an  escarpment  of  diluvial  matter  (the  whole  place  being  in 
confusion  through  the  effects  of  small  landslips),  and  traverses  the 
Red  Chalk  itself,  the  first  trace  of  which  will  be  rendered  visible  by 
means   of  rolled  fragments,  which  the  force  of  the  stream  has  at 
different  times  detached. 

It  will  be  only  here  and  there  that  we  shall  find  the  Bed  Chalk  in 

sitUf  because  sometimes  vegetation,  sometimes  diluvium,  sometimes 

fallen  masses,  entirely  conceal  its  real  position.      However,  there 

will  be  plenty  of  rounded  pieces  at  the  feet.     Some  of  these  had 

better  be  examined  on  the  spot,   in  order  that  we   may  gain  a 

clear  perception   of  the  appearance  of  the  bed,   should  we  meet 

with  it  again.     These  pieces  are  found  to  be  hard  and  rough  to  the 

touch,  and  of  a  bright  red  tinge,  though  occasionally  marked  with 

streaks   of  white.     Most  likely  on  some  of  their  sides  a  fossil  or 

two  will  be  seen  peeping  out ;  a  blow  from  a  hammer  will  divulge 

still  more.     So  plentiful  are  the  rolled  fragments,  that  a  few  hours* 

work  will  satisfy  the  conscience,  and  fill  the  pockets  of  the  traveller. 

x2 
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If  I  might  be  permitted  to  giTe  adi^ioa.  to  any  member  of  our 
AflBOciation  who  should  hereafter  yisit  the  plaoe>  it  would  be  ihi»- 
that  it  would  be  well  for  him  to  carry  away  moderate  aiaed  boulders 
entire,  rather  than  to  break  them  on  the  spot.  The  fossils  will  best 
be  dereloped  at  leisure.  The  material  is  so  hard,  and  the  foesilBSo 
brittle  (especially  the  belemnites  and  serpiilse),  that  imperfect  specimens 
only  will  result  from  the  quick  and  rough  treatment  of  the  hammer. 
The  ''find"  will  not  produce  any  rery  great  variety,  only  numben; 
terebratuln,  serpulss,  and  belemnites  will  be  all  that  will  be  obtainei 

Having  now  procured  specimens,  we  had  better  walk  southward 
along  the  shore ;  after  a  short  time  will  be  seen  a  fine  perpendicakr 
section  of  this  particular  stratum  ;  we  shall  notice  it  is  bounded  on 
the  one  side  by  the  White  Chalk,  to  which  it  is  parallel ;  on  the 
other  by  the  Speeton  clay,  which  is  not  conformable  to  it,  that  is,  ^ot 
parallel. 

The  thickoess  of  the  bed  of  the  Red  Chalk  is  at  this  place,  as  I  said 
just  now,  about  thirty  feet     First  of  all,  taking  it  in  descending 
order,  that  is  to  say,  having  readied  its  limit  at  the  White  Chalk, 
and  retracing  our  steps  in  the  direction  of  Filey,  we  notice  about 
twelve  feet  of  red  matter  containing  serpulss,  and  we  note  that  the 
upper  portion  of  this  division  is  much  filled  with  greyish  nodules, 
showing  that  the  change  from  the  White  Chalk  to  the  Bed  is  gradual- 
Next  comes  a  bed  of  about  seven  feet  thick,  of  darkish  White  Chall^ ; 
and  finally,  another  bed  of  about  twelve  feet  thick,  of  bright  Red 
Chalk,  containing  belemnites  and  terebratulfls.     The  whole  is  folloW 
by  the  Speeton  clay,  of  which  a  short  and  accurate  account  will  be 
found  in  No.  13  of  Thb  Geologist  magazine.    The  line  of  dly^on 
between  these  two  being  well  marked  by  runs  of  water,  which  tf^ 
caused  by  the  percolation  through  the  chalk  being  stopped  by  ^^ 
impervious  clay. 

The  Speeton  clay  is  singular  in  some  of  its  characteristics.  At  i^ 
upper  portion,  in  contact  with  the  Red  Chalk,  it  contains  fossils  belong- 
ing to  the  Neocomian  or  Greensand  era,  whilst  at  the  lower  part  there 
are  the  representatives  of  the.Kimmeridge  clay.  And  thus  it  would 
appear  to  be  one  of  those  peculiar  formations  which  have  resulted 
from  a  number  of  beds  thinning  out,  and  becoming  absorbed  vo^ 
each  other.     Three  of  the  well-marked  fossils  of  the  Speeton  daj  ^J 


WILTSHIBE. — ON  THE  RED  CHALK  OF  ENGLAND.       265 

be  adduced  :   Bdemnites  jacvXum  ;  a  small  oruBtaoean,  ^«ta<n/4  omaJtiu  ; 
and  a  large  hamite,  called  Humites  Beanii, 

To  the  Bouth  of  the  Red  Chalk  at  Speeton,  and  adjoining  it,  occurs, 
as  I  lately  mentioned,  the  White  Chalk.     The  fossils  in  this  part  are 
not  numerous ;  an  inoceramus,  a  terebratula,  and  rarely  an  ammo- 
nite, are  found.     But  the  White  Chalk  higher  up,  that  is,  farther 
south,  below  Flamborough  Head,  neai*  Bridlington  Quay,  is  veiy  fossil- 
iferous,  containiBg  corals,  echini,  a  bed  of  marsupites,  as  well  as  that 
very  remarkable  and  extensive  collection  of  marine  forms,  the  silicified 
Bponges,  thousands  of  which  can  be  seen  at  low  water  scattered  up 
and  down,  and  imbedded  in  the  scars,  or  rocks.    This  chalk,  however, 
has  its  drawbacks,  for  being  very  hard — ^indeed,  so  much  so  as  to 
nng  under  the  strokes  of  a  hammer — specimens  cannot  be  obtained 
without  much  trouble.    I  must  make  an  exception  with  regard  to  the 
sponges.    They  are  composed  of  silex ;  hence,  long  soaking  in  very 
dilute   hydrochloric  acid   will  do  more  and  better  work  after  the 
fossils  have  been  brought  home,  than  fifty  chisels.     The  calcareous 
matter  is  slowly  dissolved  away,  and  then  forms  come  into  view  as 
delicate  and  lovely  as  any  that  can  be  noted  in  the  modem  sponge 
tribe.     Most  of  the  common  kinds  of  the  Flamborough  sponges  will  be 
found  figured  and  named  in  Professor  Phillips'  Geology  of  Yorkshire  ; 
the  rarer  in  the  Magazine  of  Natural  History  for  1839. 

Let  ua  now  return  to  the  village  of  Speeton,  and  endeavour  to 
foUow  the  winding  course  of  the  Red  Chalk  to  its  visible  termination, 
some  hundred  miles  to  the  south-east,  in  the  coimty  of  Norfolk. 

By  a  reference  to  the  map  (page  262),  where  the  bed  is  laid  down, 
it  is  seen  that  the  Red  Chalk  adjoins  the  White  Chalk  during  its 
entire  length  ;  that  it  first  takes  a  westerly  direction  for  about  twenty 
^iles,  and  then  suddenly  turning  at  a  sharp  angle  proceeds  south-east 
for  the  remainder  of  its  course. 

Some  persons  might  suppose  when  they  see  the  map,  that  if  they 
vere  to  travel  to  any  of  the  towns  or  villages  near  the  line,  they 
^ould  of  necessity  be  able  to  see  the  Red  Chalk  in  situ.  No  such 
^*iing ;  the  upper  soil,  or  vegetation,  or  man's  work,  may  quite  con- 
^  aU  traces.  It  is  only  at  natural  sections  like  the  difis  just 
spoken  of,  or  by  other  means,  such  as  wells,  &c.,  that  we  can  acquire 
*  true  idea  of  the  ground  beneath  us.      Who,  for  example,  that  lives 
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in  the  City  of  London^  could  imagine,  onlesB  he  had  seen  the  fact 
for  himself  when  sewers  were  opened,  or  foundations  cut,  that  he 
was  dwelling  over  beds  of  graTel  as  bright  and  yellow  as  any  that 
oover  the  paths  of  a  flower-garden  ) 

When,  therefore,  the  nature  of  the  sur&ce  of  the  ground  is  sneh 
that  the  eyes  cannot  detect  traces  of  any  particular  formation  ve 
may  be  in  search  of,  we  must  seek  other  testimony,  we  most  ask 
what  have  other  men  seen,  and  what  hare  they  reoorded^  and  in 
whose  custody  haTe  they  placed  the  keeping  of  those  fiicts. 

In  the  present  case  I  can  refer  to  two  excellent  works,  to  help 
us, — Professor  Phillips*  Geology  of  Yorkshire,  and  Young  and  Bird's 
Survey  of  the  Yorkshire  Coast 

Let  us  turn  to  the  latter.  The  authors  write  that  in  the  yetr 
1819  a  Mr.  George  Kivis,  of  Sherbum,  bored  for  coal  in  a  deep 
dale  about  a  mile  and  a  half  south  of  Staxton  ;  the  boring  was  con- 
tinued for  some  considerable  depth.  First  they  passed  through  the 
White  Chalk,  next  came  upon  the  Red  seam,  and  finally,  at  the  depth 
of  288  feet  from  the  mouth  of  the  bore,  reached  the  Speeton  day. 
Thus  then  near  Staxton,  a  few  miles  west  of  Speeton,  the  Bed 
Chalk  exists ;  there  it.  is,  though  it  may  not  be  visible. 

If  we  proceed  still  fiuiher  west  along  the  northern  foot  of  the 
Yorkshire  Wolds,  it  is  possible  that  at  Knapton  we  shall  actually  see 
the  Bed  and  White  Chalk  again  in  aku  ;  for  Young  and  Bird  teil  ^ 
that,  at  a  clay-pit  near  that  village,  it  was  to  be  seen  in  their  day- 
At  North  Grimston,  they  add,  the  coloured  chalk  seems  to  be  wan^* 
for  at  a  copious  spring  issuing  on  the  hillnside,  about  a  mile  above  the 
village,  the  White  Chalk  is  seen  lying  immediately  over  the  blue  e^J' 

This  statement  is  not  to  be  wondered  at  Look  at  the  map  0*8^ 
262).  Not  &r  from  North  Grimston  there  must  evidently  be  great 
unconformity  of  strata.  Notice  several  of  the  formations,  instead  of 
running  parallel  to  one  another,  actually  are  at  right  angles.  ^ ^'' 
instance,  we  have  the  Speeton  clay,  the  oolites,  and  the  lias,  almost 
perpendicular  in  direction  to  the  White  Chalk,  a  little  to  the  west  of 
Great  Driffield.  Such  a  condition  of  a£&irs  must  have  resulted  from 
great  disturbances!,  and  there  would  be  nothing  strange  in  a  part  of 
the  series  being  displaced  or  altogether  wanting. 

Some  mUes  to  the  south,  near  the  town  of  Pocklington,  the  strata 
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are  again  parallel  in  direction  to  each  other,  and  accordingly  the  Red 
Chalk  ia  found,  as  before,  at  the  base  of  the  Wolds.  Professor  Phillips, 
in  his  work  on  the  Geology  of  Yorkshire,  figures  some  Bed  Ohalk 
fossils  from  Goodmanham,  near  Market  Weighton,  and  alludes  to 
their  also  ocourring  at  Brantingham,  not  &r  from  the  Biver  Humber, 
the  boundaiy  of  the  county. 

Thus,  then,  the  Bed  Chalk  has  been  traced  through  Yorkshire ; 
speaking  roughly  one  might  say,  that  it  for  the  most  part  takes  an 
undulating  course  at  the  base  of  the  Wolds ;  that  it  rises  with  a  very 
gentle  inclination  from  the  sea  near  the  Tillage  of  Speeton ;  that  it 
proceeds  nearly  due  west  until  it  approaches  the  neighbourhood  of 
Malton,  that  it  then  suddenly  changes  its  direction,  and  adrances 
Boath-east  until  it  sinks  below  the  marsh-land  six  or  seven  miles  to 
the  west  of  Hull,  having  occupied  a  distance  of  about  fifty  miles. 

We  now  cross  the  river  Humber,  and  find  the  Bed  Chalk  again 
near  the  banks  at  a  place  called  Ferraby,  to  the  west  of  Barton  in 
Lincolnshire. 

The  Museum  of  the  Geological  Society  of  London  possesses  speci- 
mens taken  from  that  part,  and  in  a  note  attached  to  them  there  is 
this  remark,  that  first  came  White  Chalk,  then  Bed  Chalk,  then  a  blue 
day ;  thus  it  is  evident  there  is  the  same  state  of  things  prevailing 
as  we  had  a€  Speeton ;  and  the  same  observation  will  apply  to  the 
appearance  of  the  specimens  themselves. 

Bnt  as  we  travel  along  the  western  base  of  the  Lincolnshire  Wolds^ 
or  Chalk  Downs  (for  Londoners  would  so  term  them),  although  we 
find  the  Bed  Ohalk  underneath  the  White,  yet  the  blue  clay  beneath 
the  Bed  Chalk  is  wanting ;  its  place  is  supplied  by  a  thick  series  of 
brown  coloured  sands,  with  included  beds  of  sandy  limestone,  full  of 
foBsUs  like  the  Kentish  Bag,  only  not  possessing  echini  and  belemnite& 
These  beds  have  been  referred  to  the  lower  greensand. 

Only  a  few  remarks  can  be  offered  in  reference  to  Lincolnshire.  My 
iotMition  was  to  have  visited  the  base  of  the  chalk-hills,  and  have 
gathered  together  new  facts ;  I  have  not  been  able  to  do  so  ;  neither 
have  I  been  successful  in  discovering  any  authors  who  have  written 
mudi  about  that  county.  There  is  a  great  geological  darkness  over 
that  land,  and  much  remains  to  be  done  in  working  out  its  fossiliferouB 
^^poQts.    I  can,  however,  speak  confidently  regarding  Louth.  . 
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One  might  &noy,  as  the  town  is  ^daoed  to  the  right  of  the  dark  liiM 
<cm  the  map,  which  marks  the  position  of  the  Red  Chalk,  that  Loath 
oould  have  nothing  to  do  with  the  hitter.  But  a  firiend  who  made  some 
inquiriee  for  me  ob  the  spot  has  forwarded  two  specimens,  and  says 
he  saw  them  taken  out  of  a  chalk-pit  at  that  town.  They  ran  in 
veins,  he  writes,  the  lighter  coloured  over  the  darker,  and  were  dog 
at  no  great  distance  below  the  surfiu^a  The  bright  red  piece  was 
just  above  where  the  springs  arise— &cts  which  correspond  with 
evidence  in  other  place& 

As  the  inclination  of  the  plane  of  the  strata  is  small,  and  rising 
towards  the  south-west  (the  direction  of  the  stoata  being  north-west), 
it  is  easily  comprehended  that  the  Red  Chalk  may  exist  under  Louth, 
and  yet  not  appear  at  the  sur&ce  of  the  ground  until  at  some  distance 
to  the  west  of  the  town. 

At  Brickhill,  near  Harrington,  the  seam  also  has  been  met  witii  ; 
a  specimen  of  it  can  be  seen  in  the  Museum  of  the  Geological  Sode^ 
of  London.  This  last  and  those  from  Louth  differ  little  in  appearance 
or  character  from  what  may  be  obtained  at  the  Speeton  bed& 

I  have -no  mote  to  say  about  Lincolnshire,  except  that,  according  to 
the  authority  of  geological  maps,  the  Red  Chalk  of  that  county  sinks 
and  disappears  below  the  marsh-lands,  a  few  miles  before  reaphing 
the  sea. 

And  now  it  is  time  to  cross  the  Wash,  that  great  sea-bay,  and  land 
at  Hunstanton,  a  little  village  on  the  north-western  coast  of  Norfolk. 
As  I  am  addressing  a  company  of  working  geologists,  I  ought  p^haps 
to  say  how  in  practice  the  locality  can  be  arrived  at,  for  it  is  not 
quite  so  easy  to  reach  a  place  in  reality  as  it  is  to  see  it-ona  map 

To  go  to  Hunstanton,  in  the  most  ready  way,  a  person  must  first 
reach  Lynn  ;  whence  an  omnibus,  starting  in  the  afternoon,  at  three 
or  four  o'clock,. from  the  Lynn  station,  will  convey  passengers  to  the 
village. 

At  Hunstanton  there  are  two  hotels,  and  several  lodging-houBe& 
I  should  recommend  the  Le  Strange  Arms,  as  being  an  old-fashioDed 
comfortable  inn,  and  nearer  than  the  other  to  the  section  we  are  in 
quest  of.  Perhaps  it  may  be  thought,  Why  dwell  so  much  upon 
Hunstanton — its  hotel — ^and  its  omnibus?  I  do  so  because  at  that 
village  there  la  a  most  excellent  natural  section  of  the  Red  Chalk, 
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e-tter    almost  than  at   Speeton,    and  differeDt    certainly   in   many 
Aspects. 

"We  will  BuppoBe  that  we  hare  arrived  at  Hunstanton,  and  are 
talking  towards  the  ahore  in  front  of  the  Le  Strange  Anna.  A 
'erj  few  minutsB  will  convey  us  to  the  wonderful  clifT.  I  Bay  won- 
lerful,  not  from  its  height  or  length  ;  for  at  its  greatest  height,  under 
Llie  lighthouse,  it  ia  not  more  than  sixty  feet ;  and  it  extends  tittle 
tnore  than  a  mile  in  length;  but  wonderful  from. its  curious  colour 
and  general  effect. 


The  woodcut,  copied  from  a  water-colour  drawing,  made  last  autumn 
by  a  fiieud,  will  afford  an  idea  of  its  appearance  ;  but  in  it  (he  absence 
of  colour,  of  course,  takes  away  from  the  beauty  of  the  scene. 

The  cliff  itself  may  be  divided  into  five  portions  :  first.  White  Chalk, 
forty  feet  thick  ;  secondly,  bright  Ked  Chalk,  four  feet ;  thirdly,  a 
yellow  sandy  mass,  ten  feet ;  fourthly,  a  dark  brown  pebbly  stratum, 
forty  feet;  and,  lastly,  twenty  feet  of  a  bed  almost  bUok. 

These  divisions  do  not  run  one  into  the  other,  as  is  the  case  in  most 
geological  strata,  but  keep  quite  distinct  Thus  the  Red  Chalk  is  as 
clearly  separated  from  the  White,  as  though  the  one  had  beeu  covered 
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by  a  broad  band  of  paint.    The  same  obaervation  will  hold  good  with 
respect  to  the  others. 

It  will  readily  be  understood  that  when  the  sun  shines  upon  the 
diff,  and  lights  up  the  bright  white,  the  bright  red,  the  pale  yellow, 
and  the  dark  brown  and  black,  and  casts  a  shadow  over  the  mass  of 
grfuiy  tinted  materials  at  the  base,  a  picture  is  produced  not  easy  to 
be  surpassed  in  beauty,  and  certainly  not  to  be  fully  appreciated  unless 
it  be  actually  seen. 

The  bed  of  White  Chalk  above  the  Red  is,  at  Hunstanton,  ybtj  £»- 
siliferous ;  though  rendered  somewhat  useless,  like  that  of  Yorkshire, 
to  the  geologist,  from  its  extreme  hardness.  Amongst  other  shelK 
may  be  mentioned  several  kinds  of  serpulss,  belemnites,  and  ammo- 
nites. These  last  are  occasionally  veiy  large  :  when  I  was  at  Hun- 
stanton, in  the  autumn,  I  found  an  example  two  feet  in  diameter ; 
with  great  difficulty  I  extricated  it  from  its  matrix,  breaking  it  in  half 
during  the  operation ;  and,  finally,  had  the  mortification  of  diacorering 
that  its  weight  was  so  great  I  could  not  carry  it  away. 

The  Red  Chalk  beneath,  which  is  nearly  four  feet  in  thickness,  is 
yeiy  fUU  of  fossils  :  belemnites,  serpulee,  terebratule,  oorals,  and  many 
others,  not  to  mention  bones.  The  number  of  specimens  on  the  table 
will  testify  to  its  richness  in  oiganic  remains. 

Sometimes  it  is  soft  and  crumbling ;  but,  generally  speaking,  it  is 
rery  hard,  gritty,  of  a  bright  red  shade,  and  full  of  small  daik-coloored 
siliceous  pebbles ;  in  this  respect  diffisring  considerably  from  the  Red 
Chalk  of  Speeton — in  which  I  have  not  seen  pebbles.  Professor 
Tennant,  who  has  examined  the  Hunstanton  pebbles,  informs  me  that 
they  consist  of  chalcedony,  qtutrit,  flint,  skUe,  and  hrown  spar  or  ear- 
hancUe  of  iron. 

It  also  contains  a  great  quantity  of  fragments  of  inocerami,  and  a 
curious  ramifying  sponge-like  structure  (there  is  one  on  the  table), 
which  also  occurs  in  the  White  Chalk  above. 

Something  veiy  similar  to  the  ramifying  sponge  is  seen  on  the  sur- 
face of  blocks  on  the  sea-shore  at  the  back  of  the  Isle  of  Wight  in  the 
greensand  formation,  and  one  veiy  like  it  on  the  calcareous  grit  of  the 
Yorkshire  shore.  You  will  observe  these  last  to  the  north  of  Filey, 
but  nothing  of  the  same  appearance  exists  in  the  White  Chalk  at 
'''^eeton. 
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XJxftdemeath  the  Bed  Chalk  of  Hunstanton  ocours  a  yellow  and 
ro^v^n  pebbly  sandstone,  which  was  formerly  supposed  to  contain  no 
rg&nic  remains.  Mr.  C.  B.  Bose  of  Yarmouth,  however,  has  obtained 
aany. 

Tbiis  bed  is  termed  in  those  parts  ^'carstone,"  and  much  employed  as 
b  building-material.  The  cottages  in  that  neighbourhood  and  on  the 
•oad  from  Lynn  seem  at  a  distance  as  though  they  had  been  con- 
structed of  masses  of  gingerbread,  so  great  is  the  similarity  in  colour 
aoid  appearance. 

The  length  of  the  Bed  Chalk,  from  end  to  end,  at  the  Hunstanton 
Cliff  is  about  1,000  yards,  and  its  greatest  eleyation  at  the  point  where 
it  attains  the  top  and  quits  the  cliff  is  thirty-seven  feet ;  hence  its  rise 
IS  very  gradual,  since  its  first  appearance  is  nearly  on  a  level  with  the 
beach. 

There  are  two  other  things  worth  observing  at  Hunstanton.  One  is 
the  lighthouse,  which  is  upon  the  dioptric  principle,  the  light  being 
transmitted  out  to  sea  by  means  of  glass  prisms  instead  of  the  ordinary 
metal  reflectors ;  and  the  other  is  a  vestige  of  a  raised  sea-beach  on 
the  cli£&  composed  of  rounded  fragments  of  White  and  Bed  Chalk 
immediately  reposing  on  the  greensand.  It  is  situated  at  the  south- 
ward of  the  point  where  the  Bed  Chalk  crops  out. 

We  will  now,  if  you  please,  quit  Hunstanton,  and  proceed  towards 
Lynn,  keeping  iu  the  neighbourhood  of  the  coach-road. 

If  we  could  dig  up  the  ground  when  we  were  within  eight  or  nine 
miles  of  Lynn,  we  should  still  see  our  old  companion  at  our  feet,  for 
the  Red  Chalk  has  been  recognised  at  the  villages  of  Ingoldsthorpe 
and  Dersingham. 

We  shall  soon  meet  it  no  more.  At  Leziate,  a  little  to  the  north- 
east of  Lynn,  it  becomes  extinct  Mr.  C.  B.  Bose,  who  always  thought 
the  Bed  Chalk  would  prove  to  be  the  equivalent  of  the  gault,  and 
who  argued  from  the  evidence  of  fossils  and  from  the  direction  of 
the  outcrops  that  the  true  gault  and  the  Bed  Chalk  must  ultimately 
meet) — Mr.  Bose,  I  say,  has  informed  me  that  he  has  observed  the  Bed 
Chalk  and  the  gault  incorporated  together  at  Leziate.  Henceforward 
to  the  south  the  Bed  Chalk  is  no  more  seen. 

ThuS)  then,  we  have  come  to  the  termination  of  our  journey.     We 
have  noted  the  beginning  and  the  ending  of  the  Bed  Chalk,  we  have 
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also  taken  some  account  of  its  neighbours.  We  have  notioed,  tsc 
that  in  Yorkshire  it  for  the  most  part  reposes  on  the  Speetoa  c^, 
though  in  certain  localities  it  is  next  the  lias  and  Kimmeridge  &st, 
and  that  in  Lincolnshire  and  Norfolk  it  rests  on  a  dark  brown  p^^J 
imftiy  supposed  to  belong  to  the  lower  greensand  formation  of  the  wam± 
of  £ngland. 

The  Red  Chalk  has  also  been  discovered  in  a  very  unexpected  pkoe. 
although  not  in  $Uu.  I  allude  to  the  drift  of  Muswell  HilL  In  that 
collection  of  difiEerent  materials^  comprising  examples  from  eTeiy  for- 
mation from  the  London  day  to  the  mountain  limestone  in  a  stratttK 
of  eighteen  feet,  the  Red  Chalk  has  been  seen  in  a  bouldered  conditioa 
Bj  the  kindness  of  Mr.  Wetherell  of  Highgate,  I  am  enabled  to 
exhibit  specimens  from  the  drift  of  Miiswell  Hill.  Any  person  vho 
compares  them  with  others  from  Hunstantou,  would  declare  tbej 
came  from  the  same  bed,  so  alike  are  they  in  appearance. 

There  was  a  time  no  doubt  when  this  Red  Chalk  had  a  took 
extended  range  :  its  presence  in  the  drift  of  Muswell  Hill,  as  well  as  in 
the  drift  of  other  places,  implies  as  mueh.  Perhaps  it  may  still  exist 
elsewhere,  deep  down  in  the  earth. 

In  a  well  sunk  at  Stowmarket  a  red  substance  was  found  under  the 
White  Chalk,  at  a  depth  of  900  feet ;  and  in  another  well  sunk  at 
Kentish  Town,  the  workmen  met,  at  a  depth  of  1,113  feet  below  the 
sur&ce,  beneath  the  gault,  a  bed  of  red  matter  188  feet  thick — 8om« 
of  this  red  matter  appeared  to  contain  belemnitea 

Geologists  are  divided  in  opinion  with  respect  to  this  deep-sunk 
red  bed,  which  certainly  is  not  always  continuous  (for  instance,  it  was 
not  found  at  a  boring  at  Harwich),  and  some  incline  to  the  opinion 
that  it  belongs  to  the  New  Red,  others  that  it  is  the  equivalent  of 
what  is  styled  the  Red  Chalk.  But  it  is  difficult  to  give  a  solution  at 
present.  It  is  certain  that  in  the  gault  formation,  or  near  it,  beds  of 
a  red  colour  are  occasionally  found.  Near  Dorking  the  lower  green- 
sand  is  capped  by  a  local  bed  of  bright  red  clay,  eight  feet 
thick.  And  examples  of  red  clays  from  the  gault  of  Ringmer  in  « 
Sussex  and  Charing  in  Kent  can  be  seen  in  the  Museum  of  the 
Geological  Society  of  London.  Whether  they  have  any  relation  with 
the  Red  Chalk  proper  of  England  depends  upon  the  position  which  is 
given  to  that  formation. 


WII/rSHIRB.— ON  THE  RED   OHALK   OV  ENGLAND.  273 

G^eologistfl  generally  consider  the  Bed  Chalk  as  really  equal  to  the 
Tanlt.  Many  of  the  fossils  certainly  are  gault  species ;  others  no 
lonbt  belong  to  the  Lower  Chalk ;  and,  therefore,  probably  it  Is 
>etter  to  regard  it  as  an  intermediate  formation  between  the  Lower 
Dhalk  and  the  Lower  Greensand,  which  comes  into  being  when  the 
Gault  and  Upper  Greensand  have  almost  thinned  out. 

One  of  the  members  of  our  Committee,  Mr.  Rickard,  has  been 
good  enough  to  make  me  an  analysis  of  the  Red  Chalk  of  Speeton 
and  Hunstanton.     The  Speeton  is  as  follows  :-^ 

Carbonate  of  lime,  with  a  little  alumina 81.2 

Peroxide  of  iron 4.3 

Silica 14.5 


100. 


From  Hunstanton — 

Carbonate  of  lime,  with  a  little  alumina 82.3 

Peroxide  of  iron      .     .     .     .^ 6.4 

aiica 11.3 


100. 


The  latter  of  which  agrees  remarkably  well  with  the  colour  of  the 
specimen,  for  the  Red  Chalk  of  Hunstanton  is  brighter  than  that  of 
Speeton. 

Two  specimens  of  the  borings  of  Kentish  Town,  one  a  red  argil- 
laceous and  the  other  a  siliceous  mass,  gave  the  following  results : — 

Alliaceous — 

Peroxide  of  iron 6,5 

Carbonate  of  lime 13.5 

Silica  and  alumina  (chiefly  the  latter)    .     .  80.0 

100. 
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Siliceous — 

Peroxide  of  iron 2.5 

Carbonate  of  lime 23.5 

Silica^  with  a  little  alumina 74.0 


100. 


Whether  any  connexion  can  be  traced  between  these  last  tvo  and 
the  two  former,  I  leave  for  others  to  decide. 

The  following  list  of  books  may  perhaps  be  useful  to  those  who  wisfa 
to  further  investigate  the  subject : — In 

Profeflsor  PhiUiM'  Geology  of  Yorkshire^ 

Toun^  and  Bira*8  Survey  of  the  Yorkshire  Coast, 

Dr.  Fitton's  Memoir  of  the  Strata  below  the  Chalk, 

Tayloi's  Hunstanton  Cliff  (PhiL  Mag.  vol.  Ixi), 

Woodward's  Geology  of  Norfolk, 

Rose  on  the  Geology  of  West  Norfolk  (Phil.  Mag.  for  the  years  1835  and  1636; 

will  be  found  some  account  of  the  English  Red  Chalk.    And  in 

Sedgwick  and  Miutihison  on  the  Stnicture  of  the  Eastern  Alps  (GeoL  Soc. 
Trans,  vol.  iii.  Second  Series), 

Sir.  R.  I.  Murchison  on  the  Geological  Stractore  of  the  Alps  (Quart  GeoL 
Journal,  voL  v.). 

Prof  T.  A.  Catullo  on  the  Epiolitic  Rocks  of  the  Yenetaan  Alps  (Quart  Geol. 
Journal,  vol.  viL); 

Count  A.  de  Zigno  on  the  Stratified  Formations  of  the  Yenetian  Alps  (Quail 
Journal  GeoL  Soc.  voL  vL), 

will  be  seen  an  outline  of  the  Scaglia  or  Red  Chalk  of  Italy. 

By  the  kindness  of  Dr.  Bowerbank,  Messrs.  WethereD,  Bean, 
Leckenby,  and  Rose,  in  permitting  me  to  see  the  specimens  in  their 
respective  cabinets,  and  to  whom,  as  well  as  to  Mr.  Rupert  Jooea, 
I  must  express  great  obligations  for  much  valuable  infonnatioQ, 
the  accompanying  list  of  the  Red  Chalk  fossils  of  Speeton,  Hun- 
stanton, and  Muswell  Hill  has  been  compiled.  To  the  Council  of  the 
Geological  Society,  1  have  been  also  indebted  for  permission  to  figure 
from  the  Society's  Museum  the  Inoceramus  Crispii,  in  the  Proceedings 
of  the  Geologists'  Association. 
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LIST  OF  FOSSILS  FROM  THE  RED  CHALK. 

« 

a 

a  O  S3 

I     i     I" 

Drist^aria  rotiilata,  jyOrb x 

Sowerby's  Min.  Goncfaoloey,  tab.  121,  page  45. 

(In  the  oollection  of  Mr.  Jones.) 

Siphonia  pyrifonnis x 

Gtoldmss  Petrifacta,  tab.  ^  fig.  7,  page  16. 

(In  the  coUection  of  Mr.  Rose.) 
This  is  probably  the  head  of  the  next. 

Spongia  paradoxica x 

GeoL  Trans.  2,  tab.  2;.  fig.  1,  page  377. 

(In  the  coUections  of  Mr.  Rose  and  Author.) 

BouxKueticrinus  rugosos iw 

iVOrbigny's  Hist,  des  Crinoides,  tab.  17,  fig.  16—19. 

(In  the  collections  of  Mr.  Rose  and  Author.) 

Pentacrinites  Fittonii x         x         x 

Austin's  Chrinoids.  page  125. 
(In  the  collections  of  Mr.  R^se,  Author,  and  Mr.  WetherelL) 

Cardiaster  suborbicularis,  Forbes x 

Gold.  tab.  45,  fig.  5,  page  14a 

(In  the  collections  of  Mr.  Rose  and  Author.) 
Mr.  Rose's  specimen  is  hr  better  than  the  one  figured. 

Oidaris  Gkuiltina  (?),  Forbes,  Dec.  v. x 

(In  the  collection  of  Mr.  Rose.) 

Spines  with  8  ridges,  10  ridces^  and  20  ridges x         x 

(In  the  coUections  of  Mr.  Rose  and  Mr.  Wetherell.) 

Piadema  tumidum,  Forbes,  Dec  v x 

(In  the  collection  of  Mr.  Rose.) 

Seipuk  anti^uata x 

Sow.  Mm.  Oon.  tab.  598,  fig  4,  page  202. 

(In  the  collection  of  Mr.  Rose.) 

Serpula  irr^;uhuis   . x 

(In  the  collection  of  Author.) 

Serpola  triserrata.    See  notice,  page  18 x 

(In  the  oollection  of  Mr.  Rose.) 

Vermicolaria  umbonata x 

Mantell*s  Oeol.  of  Sussex,  tab.  18,  fig.  24,  page  HI. 

(In  the  collections  of  Mr.  Rose  and  Author.) 

Vermicolaria  elongata,  Bean  MS.  ...  - x 

(In  the  collections  of  Mr.  Bean,  Dr.  Bowerbank,  and  Author.) 

Gytherella  ovata,  Roemer x 

Jones,  Oretaoeous  Entomoetraca.    Pal.  Soc.  page  29. 

(In  the  oollection  of  Mr.  Jones.) 

Idmonea  dilatata x 

D'Orbign/s  Terrains  O^tao^s.  tab.  632. 

(In  tne  collection  of  Mr.  Bean.) 

Diastopora  ramosa,  Dixon x 

Geol.  Suss,  page  295. 

(In  the  oollection  of  Author .) 
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Geriopora  spongites x 

uoldfuss,  page  25,  tab.  10,  fig.  14. 

(in  the  oollection  of  Author. ) 

Terebratula  capillata 

Davidson's  Cretaceous  Brachiopoda,  plate  5,  fig.   12, 
page  46. 

(In  the  collections  of  Mr.  Rose  and  Author.) 

Terebratula  biplicata 

David,  plate  6,  fig.  34. 
(In  the  collections  of  Dr.  Bowerbank,  Mr.  Rose,  and  Author.) 

Terebratula  Dutempleana 

David,  plate  6,  fig.  1. 

(In  the  oollection  of  IVIr.  Rose.) 

Terebratula  semiglobosa 


X 


David,  plate  8,  fig.  17. 
(In  the  collections  of  Dr.  Bowerbank,  Mr.  Bean,  and  Author.) 

Kingena  lima 

David,  plate  5,  fig.  3,  page  42. 

(In  the  collections  of  Mr.  B.08e  and  Author.) 

Avicula,  cast  of.    (In  the  collection  of  Mr.  Bean.)    .    .    .    .     x 

Ezogvra  haliotoidea 

Sow.  M.  C.  tab.  25,  page  67. 

(In  the  coliectious  of  Mr.  Rose  and  Author.) 

Inoceramus  0)quandianu8 x 

D'Orb.  Ter.  Crdt  tab.  403,  fig.  6—8. 

(m  the  oollection  of  Author.) 

LCriflpii 

t.  Q.  S.  tab.  27,  fig.  11,  pafi[e  133. 

(In  the  collections  of  Mr.  Rose  and  GeoL  Soc.) 
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I.  tenuis * x 

Mant.  Q.  S.  page  132. 

(In  the  collections  of  Mr.  Rose  and  Mr.  Wetherell.) 

I.  giTphseoides x. 

Sow.  M.  0.  tab.  584,  fig.  1,  ^Age  161. 

(In  the  collection  of  Mr.  Rose.) 

I.  Iseviusculus,  Bean x 

(In  the  collection  of  Mr.  Bean.) 

I.  sulcatus X 

Sow.  M.  C.  tab.  306,  page  184. 

(In  the  collection  of  Mr.  Rose.) 

Ostrea  frons.  Park 

Sow.  M.  C.  tab.  365,  page  89. 

(in  the  collection  of  Mr.  Wetherell.) 

0.  vesiculaiis,  Lam x 

Sow.  M.  C.  tab.  392,  page  127. 

(in  the  coUection  of  the  Author.) 

0.  Nonnaniana x 

D'Orb.  tab.  488,  fig.  1—3,  page  746. 


(In  the  collection  of  Mr.  Rose.) 
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n 

Sow.  M.  0.  tab.  158,  page  131. 

(In  the  ooUection  of  Mr.  Rose.) 

Spondyliis  latus x         x 

Sow.  M.  C.  tab.  80,  fig.  2,  {Mge  184. 

(In  the  ooUection  of  Mr.  Rose  and  Author.) 

Ammonites  alternatus  ? x 

^Woodward,  Geol.  Norfolk,  tab.  6,  fig.  23. 

Ajmnonites  oomplanatus x 

Sow.  M.  0.  tab.  667,  fig.  1. 

(In  the  collection  of  Mr.  Rose.) 

A.  rosiratus x 

Sow.  M.  C.  tab.  173,  page  163. 

(In  the  otUection  of  Mr.  Rose.) 

A.  serratuB,  Parkinson x 

Sow.  M.  G.  tab.  308,  page  a 

(In  the  collection  of  Mr.  Rose.) 

BelemniteB  attenuatus x 

Sow.  M.  0.  tab.  598,  fig.  2,  rage  176. 

(In  the  collection  of  Author.) 

B.  minimus x         x         x 

Sow.  M.  0.  tab.  598,  fig.  1.  page  175. 

(In  the  collections  of  Messrs.  Bowerbank,  Bean,  Rose, 
Wetherell,  and  Author.) 

Belemnites  Listen x 

Phil.  Geol.  York.  tab.  1,  fig.  18. 

(In  the  collection  of  Author.) 

B.  ullamus,  D'Orb x 

Sharpe,  Chalk  Moll.  tab.  1,  fig.  17. 

(In  the  collections  of  Mr.  Bean  and  Author.) 

Nautilus  simplex , ,  x         x 

Sow.  M.  0.  tab.  122,  page  122. 
(In  the  collections  of  Mj.  &ee,  Mr.  Wetherell,  and  Author.) 

Otodus  appendiculatus x 

Ag.  voL  iiL  page  270,  tab.  32. 

(In  the  collection  of  Mr.  Wetherell) 

Tooth  of  Saurian x 

(In  the  collection  of  Mr.  Bean.) 

Vertebra  of  Polyptychodon  (0 x 

(In  the  collection  of  Author.) 

Sipbonia  p^yrifi>rmis  is  probably  the  bead  of  Spongia  paradozica.  In  the  cabinet 
of  Mr.  Rose  is  a  mass  of  the  latter,  to  which  a  head  smiilar  to  the  one  figured  is- 
attached. 

Bourgneticrinns  rugosus.  The  diameter  of  the  specimen  figured  is  f  of  an  inch, 
the  depth  of  each  plate  -^  The  surfiioe  of  attachment  is  covered  with  very  fine 
Quunilue,  in  rays  of  seven  in  number ;  a  smaller  specimen  in  possession  of  the 
author  measures  |  of  an  inch  in  diameter  and  i  in  depth. 

The  aerpula  represented  in  Plate  IIL  fig.  3  varies  in  its  irregular  growth  from 
the  specimens  figured  on  the  same  plate.  This  character  perhaps  can  scarcely 
be  R^tfded  as  a  spedfic  difference ;  Doth  Y.  elongata  and  the  serpula  under  cfm- 
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Hidention  have  the  same  thickness  of  the  cakueous  tube.  The  foimer  oown 
only  at  Speeton  and  the  latter  at  Hunstanton ;  in  order  to  distinguish  the  tvo, 
the  title  ^'  irregularis  **  may  be  applied  to  the  latter  as  a  vaiiety. 

Serpula  tiiserrata,  a  species  found  on  a  specimen  of  Ammonites  compUoatiis,  is 
distinguishable  by  its  three  serrate  lonsituoinal  ridges.  A  similar  form  oocoa  on 
ofltrese  from  the  Kimmeridge  day  of  West  Norfolk. 

Teiebratula  semiglobosa  is  common  at  Speeton,  but  veiy  rare  at  HunstaDtoa. 
T.  biplicata  is  very  common  at  Hunstanton,  but  is  not  known  at  SneetCHL 

Inooeramus  Laevrasculus,  Bean,  a  large  smooth  species  something  like  L  CuriaL 

The  Ammonites  altematusof  Woodward  is  now  lost ;  it  was  {Hobahly  a  vaxk^ 
of  A.  serratus,  Park. 

Belemnites  minimus  is  sometimes  two  inches  long  in  the  Hunstanton  CUfi- 

The  vertebra  of  Polyptychodon  would  be,  if  perfect,  about  six  inches  in  diameter 
and  three  in  thickness.  ._ 

The  small  specimen  figured  in  Geologists'  Association  Proceedings.  Plate  a 
fig.  9,  evidently  belongs  to  the  Ttu*binolian  family  of  corals,  and  possiUyj;  to  the 

fmus  Trochocyathus  mstituted  by  Messrs.  Milne-Edwards  and  J.  Haime,  in  l^ 
he  specimens  as  yet  obtained  are  not  sufficiently  numerous  nor  perfect  for  a 
rigid  comparison  with  other  forms,  or  to  admit  of  a  suffidentlj  detailed  desoip- 
tion  idiould  the  snedes  prove  to  oe  new.  The  constricted  form  of  growth  » 
veiT  common  in  tne  Parasmilia  of  the  Upper  Chalk,  and  has  no  spedfic  value. 

The  characteristic  fossils  of  the  Red  Chalk  at  Speeton  are  Terebratula  aen^ 
bosa,  Belemnites  minimus,  and  Y ermicularia  elongata ;  and  at  HnnstantoD,  Toe- 
bratula  biplicata,  Belemnites  minimus,  and  Spongia  paradoxica. 
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Notices  of  the  Meteorite  of  Tulbagh  and  of  the  Tertiariet  of  Bor^ 
Mead  before  the  Imperial  Academy  of  Sciences,  Vienna^  'ithM<Brdij 
1859.     Communicated  by  Count  Marschall. 

1. — Meteoric  Stones. 

The  meteorite  which  fell,  Oct  13, 1838,  near  Tulbagh,  Cold  Bokkeveld 
(Cape  of  Good  Hope),  already  analyzed  by  Prof.  Faraday,  has  betfi 
submitted  to  a  new  investigation  by  Mr.  Harris,  in  Prof,  y^otiers 
laboratory  at  Gottingen.  This  meteorite,  in  its  black,  opaque,  an<^ 
soft  substance,  greatly  resembles  that  of  Eaba  (Hungary). 

The  analysis  discovered  in  it  1.67  per  cent  of  carbon,  and  0.25  pc' 
cent  of  the  same  bituminous  substance  as  was  met  with  in  the  Ks^ 
meteorite,  a  substance  declared  by  Prof.  Wohler  to  be  of  undoubt^/ 
orffanic  origin.  The  inorganic  constituents  found  in  this  meteonta 
are,  iron,  2.50;  nickel,  1.30;  sulphur,  3.38;  silica,  30.80;  oxydu- 
lated  iron,  29.94;  magnesia^  22.20;  lime,  1.70;  alumina,  2.05; 
oxide  of  chrome,  0.76;  potash  and  soda,  1.23 ;  oxide  of  mangaoes^ 
0.97;  copper,  0.03  ;  vestiges  of  cobalt  and  phoq>horaB,  deficit,  l^^ 
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cent.,  a  oompoeition  greatly  analogous  to  that  of  the  Eaha  fitono. 
A.  ccording  to  Prof.  Wohler's  views  the  mineralogical  composition  of  the 
GTulbagh  meteorite  may  be  expressed  by  the  formula :  ferrugineo- 
xxiAgnesian  olivine,  84.32  ;  indecomposable  silicate,  5.46 ;  sulpburet 
of  iron  and  nickel,  6.94;  chromate  of  iron,  1.11;  carbon,  1.67; 
OT-ganie  bituminous  substance,  v^d  traces  of  copper,  cobalt,  and  phos- 
pliorus.  The  first  small  specimens  of  the  Tulbagh  meteorite  came 
into  the  possession  of  the  Vienna  Imperial  Museum  through  M.  de 
Stiaiye,  then  resident  Minister  of  Russia  at  Hamburgh  ;  subsequently 
a  fragment  of  12^  ounces  was  purchased  from  Dr.  Krauss;  and  Sir 
Jolin   Herschel  himself  presented  the  Museum  with  a  specimen  of 

6  4  ounces  from  the  fragments  sent  to  him  by  Mr.  Maclear,  the  first 

Bcientifio  observer  of  the  phenomenon. 

The  total  bulk  of  the  meteorite,  partly  shattered  by  its  having 

fallen  on  stony  ground,  has  been  estimated  to  exceed  five  cubic  feet. 

2. — Tertiaria  of  Horn  {Lower  Austria). 

These  tertiaries,  reposing  on  the  eiystalline  rock-masses  of  the 

Manhartsberg,  have  attracted  Dr.  Rolle*s  attention  on  account  of 

their  fossil  remains,  which  partly  indicate  an  age  earlier  than  that 

generally  of  the  Vienna  basin.     They  include,  comparatively  to  the 

other  Vienna  strata,  a  greater  number  of  gasteropods,  indicative  of 

the   inferior  tertiaries,  with  a  smaller  proportion  of  recent  forms ; 

BO    that   they  may  justly  be  considered    die   most   ancient  of  the 

Vienna  basin,  those  of  Grand  following  immediately  above  them, 

and  the  ascending  series  of  marine  deposits  being  closed  by  those  near 

Baden,  Vos,  Pau,  &a     Dr.  Rollers  observations  afibrd  a  new  proof  of 

the  non-existence  of  any  strictly  determinable  limit  between  the  faunas 

of  the  neogene  (upper  miooene  and  pliocene)  and  of  the  oligocene 

and  upper  eocene  deposits,  overlying  immediately  the  first,  several 

organic  forms  being  common  to  both  divisionBy  in  the  same  way  as 

neogene  species  have  continued  to  exist  amid  those  of  the  present 

creation. 


Bt  Db.  T.  L.  Phifson,  of  Pabib. 

DiKOvery  of  Selenium  and  Tellurium  at  Vemviut  —  New  MineraU 
observed  by  MM.  Napoli  and  Palmieri — Metamorphum  undergone 
by  Eruptive  Hocks — A  few  Facts  connected  vdth  the  Physical  Oeo- 
graphy  of  the  ffautes-Alpes, 

One  of  the  most  interesting  discoveries  that  have  been  made  for  some 
time  past  in  mineralogy  is  the  following,  which  we  owe  to  M.  Raphael 
Napoli,  professor  of  chemistiy  at  Naples : — On  examining  the  lava 
which  has  been  emitted  almost  ooustautly  by  Vesuvius  for  the  last 

y  2 


280  THB  OKOLOOIST. 

twelve  monthfl  or  more,  M.  Napoll  found  that  it  oontained  a  oonodo- 
able  proportion  of  aelenium  and  tellariiim,  combined  with  titaniiB&, 
iron,  and  lead. 

Ab  the  lava  oools,  the  sulpharooB  acid  Tapoar&y  which  are  exbakd 
in  abundance  from  it,  partially  destroy  these  combinations  of  selfouna 
and  tellurium,  producing  a  great  quantity  of  pure  seleniam,  whidi 
in  deposited,  and  oxides  of  selenium  and  tellurium,  which  are  dise&- 
gaged  and  emitted  into  the  air  in  a  gaseous  state  and  in  large 
proportiona 

Pure  Selenium  is  thus  deposited  in  the  cavities  and  crevioes  of  ihe 
lava,  and  in  the  interior  of  the  solidified  mass.  No  one  had  ever 
remarked  this  before.  Doubtless  Selenium  has  often  been  seen  io 
the  fissures  of  lava,  but  from  its  red  colour  it  has  evidently  been  is 
often  mistaken  for  oxide  of  iron. 

To  chemists  and  mineralogists  this  discovery  is  of  the  highest 
interest  Both  tellurium  and  selenium  are  such  rare  substances  thM 
they  are  only  known  as  curiosities  of  the  laboratory  ;  and  few  laboisr 
tories  indeed  possess  specimens  of  either. 

Up  to  the  present  time,  tellurium  has  been  found,  but  very  rardj, 
combined  with  gold,  silver,  lead,  and  bismuth,  in  the  mines  of 
Transylvania.  In  appearance  it  resembles  antimony.  It  was  dis- 
covered, in  1782,  by  Miiller,  of  Reichenstein,  and  its  principal  pro- 
perties were  made  known  by  the  then  eminent  chemist  Klaproth. 

Selenium,  which  bears  much  analogy  to  sulphur,  was  diacovered,  in 
1817,  by  the  celebrated  Berselius.     It  has  lutherto  been  found  o&lj 
as  seleniuret  of  lead,  a  rare  mineral,  or  combined  in  certain  Tarietitt 
of  iron-pyrites.      A  native  seleniuret  of  copper  was  disooFared  sodm 
years  ago,  and  called  Beneline,  in  honour  of  the  great  chemist  whom 
we  have  just  named.  Before  the  interesting  observations  of  M.  Napoli, 
selenium  had  never  been  found  in  nature  otherwise  than  in  combina- 
tion with  substances.     M.  Napdi  has  also  described  a  new  substance, 
which  appears  to  be  a  combination  of  lead  and  selenium,  discovered 
by  M.  Palmieri,  the  distinguished  meteorologist  of  Vesuvius,  in  cer- 
tain fumarolle,  and  which  has  been  named  Sacchite,  in  honour  ^f 
Professor  Sacchi,  of  Naples.     A  peculiar  white  substance  has  likewisp 
been  observed.      This  substance  exists  in  the  crevices  of  the  lavs, 
whence  it  is  easily  volatilised,  mixes  itself  with  the  air,  absorbs 
moisture,  and  falls  again,  forming  a  sort  of  crust  on  the  sur&oe  of  the 
beds  of  lava.     It  appears  to  be  another  combiaatiou  of  selenium,  not 
yet  thoroughly  known.    We  shall  return  again  to  these  new  minerals 
when  we  have  seen  M.  Napoli*s  memoir  ;  we  may  already  afiSrm  that 
a  new  mine  of  interesting  mineral  and  chemical  products  is  open  at 
Vesuvius,  and  promises  fairly  to  be  a  rich  one. 

We  now  resume  M.  Delesse's  researches  on  metamorpluBm.  lu 
Thb  GBoiiOaiST  for  May  last  we  terminated  our  sketch  of  the  efiects 
produced  upon  the  different  stratified  deposits  by  the  upheaval  of 
igneous  or  plutonic  rocks.  We  will  now  inquire  how  Uie  igneous  or  erup- 
tive rock  itself  is  modified  while  acting  upon  the  strata  it  has  uplifted. 
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nrhe  metamorphism  of  the  eruptive  rock  (whatever  be  its  nature)  is 
^emerallj  less  characteristio  thaii  that  of  the  strata  uplifted.      M. 
X>oles8e  thinks  this  is  easy  to  account  for,  as  the  latter  were  solid  at 
-thkG  time  the  phenomenon  took  place,  and  consequently  not  in  a  con- 
ciit^ion  to  exercise  a  reaction  upon  the  plutonic  rock.     This  is,  how- 
ever, an  insufficient  reason,  and  M.  Delesse's  own  observations  show  that 
even  where  no  change  or  metamorphism  is  apparent  in  the  uplifting  rock, 
8L  fe-w  simple  tests  will  enable  us  to  affirm  that  a  change  has  really  taken 
place.     When  the  plutonic  rock  is  examined  comparatively  (in  a  large 
vein,  for  instance)  at  its  borders  and  at  its  centre,  it  is  remarked  to 
liave  undergone  a  modification,  not  only  in  its  structure,  but  also  in 
its    composition.     Such  modifications  do  not-,  however,  extend  more 
t.h.aii  a  few  inches  from  the  borders ;  they  are  more  marked  in  smaller 
veins,  and  more  visible  in  lava  and  traps  than  in  granite  rocks. 

Near  the  borders  of  a  vein  of  rock  its  structure  has  become  schistose, 
prismatic,  granular,  amygdaloidal,  &o.,  according  to  circumstances. 
The  density  of  the  rock  has  diminished  in  these  parts,  and  this  is 
irery  notable  in  the  case  of  trap- rocks.  The  quantity  of  water  which 
it  contains  has,  on  the  contrary,  augmented.*  In  some  cases  struc- 
ture alone  has  been  modified  ;  but  in  most  the  composition  of  the  rock 
is  changed  also.  Sometimes  this  composition  is  exactly  intermediate 
between  that  of  the  uplifting  and  that  of  the  upheaved  rock. 

Among  the  minerals  found  in  the  eruptive  rock  near  the  parts  in 
contact  with  the  uplifted  strata,  M.  Delesse  indicates  carbonates  and 
quartz ;  also,  different  silicates,  principally  garnet,  idocrase,  and 
epidote.  But  when  the  reaction  that  has  taken  place  between  the  two 
rocks  has  been  very  active,  a  complcjlj^  exchange  or  mixture  of  ele* 
ments  has  been  operated.  .  J^^^ 

Metalliferous  lodes  are  often  seen^Mtlr  in  the  uplifted  or  in  the 
plutonic  rock.  They  penetrate  both,  and  are  most  abimdant  at  the 
points  of  contact  / 

As  concerns  minerals  produced  during  metamorphism  by  contact^ 
they  are  very  numerous,  as  we  have  already  shown  in  our  preceding 
papers,  and  they  are  much  the  same  for  the  plutonic  rock  and  the 
strata  which  it  has  uplifted.  In  numerous  cases  these  minerals  have 
been  formed  firom  the  elements  of  the  one  and  the  other.  Quarts  and 
spathic  carbonates  are  very  frequent  where  either  the  eruptive  rock 
or  the  other  contains  silica  and  carbonates.  Zeolites  are  more  espe- 
cially associated  with  volcanic  rocks,  such  as  lava,  basalt,  and  trap. 
Tourmaline,  with  granitic  rocks.  The  numerous  silicates  for  which 
M.  Dana  formerly  established  the  types  garnet  and  pyroxene  have 
been  formed  in  the  eruptive  rock,  and  in  the  uplifted  strata. 

M.  Charles  Martins,  the  eminent  botanist  of  Montpellier,  informs 
us  that  he  has  discovered,  among  some  notes  taken  during  several 
scientific  excursions  made  by  him  at  different  times,  a  striking  proof 
of  the  correctness  of  a  theory  he  propounded  some  time  ago  to  esta- 

*  This  is  probably  one  of  the  chief  causes  of  the  diminution  of  specific  gravity. 
— T.L.P. 
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blie^  that  on  mountain  ranges  the  soil  must  be  heated  by  the  scdar 
rays  to  a  greater  extent  than  the  air ;  whereas  in  flat  countriea  or 
plains  the  contrary  must  take  place.  The  theory  indicates^  and 
experiment  proves,  that  our  atmosphere  absorbs  a  considerable  por- 
tion of  the  heat  which  comes  from  the  sun  to  the  earth.  M.  Pomllet 
estimates  this  quantity  at  four-tenths  of  the  entire  heat  arriTing  at 
the  earth  from  the  sun  at  any  given  moment. 

A  sunbeam  faliiDg  upon  an  elevated  mountain-top  traverses  a  much 
thinner  layer  of  atmosphere  than  one  which  falls  upon  a  soil  level 
with  the  sea ;  the  former  must  therefore  distribute  more  heat  to  the 
summit  of  the  mountain  than  the  ray  which  continues  downwards 
until  it  reaches  the  level  of  the  sea  can  bestow  upon  the  soil  of  the 
plain. 

But  the  rarefied  atmosphere  of  the  mountain-top  is  less  heated  than 
the  more  condensed  air  of  the  plain.  It  remains  evident  then,  that 
the  soil  of  a  mountainous  elevation,  at  its  sur&ce,  and  at  some  inches 
below  the  sur&ce,  must  each  day  be  heated  by  the  sun  to  a  higher 
degree  than  the  air  which  reposes  upon  it ;  whilst  precisely  the 
reverse  must  take  place  on  pbuna  which  are  only  a  little  above  the 
level  of  the  sea. 

The  correctness  of  this  theory  is  demonstrated,  by  certain  observa- 
tions made  on  the  Faulhom  (Alps)  in  August,  1842,  by  MM.  Bravais 
and  Peltier,  and  in  September,  1844,  by  MM.  Bravais  and  Ch. 
Martins,  when  compared  with  corresponding  data  collected  at  Brus- 
sels by  M.  Quetelet,  and  at  Spitzbergen,  in  1839,  by  the  meteorological 
commission  attached  to  the  expedition  of  the  ship  LaBeekeixhe. 

This  relative  elevation  of  the  temperature  of  the  soil  exercises  a 
powerful  influence  upon  the  physical  geography  of  the  Hautes-Alpea 
To  it  alone  must  be  attributed  the  rise  of  the   snow-line.     Any 
traveller  who  has  visited  these  elevated  regions  knows  that  the  snow 
is  melted  underneath  by  the  heat  of  the  ground.    Often  he  must  haTe 
remarked  that  when  he  placed  his  foot  upon  the  border  of  a  field  of 
snow,  the  weight  of  his  body  caused  the  superficial  crust  to  break,  and 
observed  that  this  crust  does  not  repose  upon  the  ground.    Some- 
times, under  such  icy  vaults  he  will  have  seen  with  astonishment 
flowering  soldanella   {Soldanella  Alpina,  L.,  and  S.  Clvdii,  Thorn.) 
and  rosettes  of  dandelions !     It  is  this  melting  of  the  snow  which  is 
in  contact  with  the  warmer  soil  that  causes  those  immense  fields  of 
frozen  water  to  slide  down  the  verdant  slopes  and  form  terrible 
avalanches  in  the  spring.     Finally,  to  the  warmth  of  the  soil  in  these 
high  regions  must  be  attributed  the  presence  of  so  great  a  variety  of 
vegetable  species,  and  such  numbers  of  plants,  which  cover  the  boU  at 
the  very  limits  of  perpetual  snow.     On  the  conical  summit  of  the 
Faulhom,  at  a  height  of  8,800  feet  above  the  level  of  the  sea,  M. 
Charles  Martins  collected  131  species  of  phanerogamic  plants.     At 
the  Grands-Mulets,  on  peaks  of  schistous  protogine  which  rise  from 
the  centre  of  the  glaciers  of  Mont-Blanc,  10,000  feet  above  the  sea, 
19  species  were  observed: — Draha  Fladniaieniis,  Wulfl; ;  CardanUne 


FOBEION   COBRBBFONDENOE.  383 

>^iZ'CdifoHa^  L.  ;  Silene  acatdisy  L. ;  PUentiUafrigida^  Will. ;  Phyteutna 

\^m.'£sphaBricumy  h.^Erigeron  unifiorum^  L. ;  jPyrefAruma/pinum, Willd.; 

Sci^jrifraga  bryckdeSy  L.  ;  S,  Graenlandica,  Lap. ;  S,  mtMxMes,  Martins  ; 

An,<£rosace  Helvetica,  Gaud. ;  A,  pubescens,  D.  G. ;  Gentiana  vema,  L. ; 

LfZi^ssula  tpicata^  D.  G.  ;  Festuca  HcUleri,  WilL  j   Poa  laxa^  Haeuke. ; 

F*.  ctxgicLy  Sm. ;  AgrattU  rupettrisy  All. ;  and  Car  ex  nigra.  All. 

A^lsOy  on  the  28th  June,  1846,  the  temperature  of  the  air  in  the 

alitt/de  being  9*>  4'  (centigrade),  and  in  the  eunshine  1 1°  4',  the  schistose 

^r&irel  in  which  these  plants   grew  showed  a  temperature  of  29^. 

Spitsbergen,  the  shores  of  which  may  also  be  said  to  touch  upon  the 

sno'w-line,  shows  us,  on  a  space  of  ground  infinitely  larger,  only  ^2 

speeies  of  phanerogamic  plants. 

On  the  Alps  plants  are  warmed  by  the  soil  in  which  they  grow  far 

more  than  by  the  air  which  surrounds  them ;   a  bright  light  favours 

their  respiratory  functions ;  and  so  soon  as  the  temperature  descends 

to  zero  during  the  day  a  layer  of  recent  snow  preserves  them  from  the 

accidental  cold  which  generally  accompanies  bad  weather  on  high 

mountain-ranges.     Equally  sensitive  to  cold  and  to  heat,  they  can 

only  endure  a  temperature  ranging  from  0"*  to  +  15^    Gontinually 

moistened  by  the  damp  clouds  and  the  wet  which  drops  from  the 

melting  snow,  they  would  require  the  most  careful  culture  to  flourish 

in  the  plains  below,  for  the  horticulturist  would  have  to  protect  them 

at  once  from  the  chills  of  winter  and  the  heat  of  summer,  giving  them 

constant  humidity  and  bright  light. 

At  Spitsbergen,  on  the  contrary,  in  spite  of  the  perpetual  day 
which  reigns  during  the  summer,  vegetation  is  poor  and  scanty, 
because  the  sunbeams,  mostly  absorbed  by  the  great  depth  of  atmo- 
sphere they  traverse,  and  by  the  continuous  mists,  have  not  power  to 
vivify  by  Uieir  light  or  by  their  warmth  its  icy  ground. 


Noiei  read  be/ore  the  Imperial  Geological  ItutittOe  oj  Vienna*    Fawmred 

by  GoxjVT  Mabsghall^  of  Vienna, 

1. — Metalliferou$  Strata  &f  JRochlitg,  on  the  Southern  Slope  of  the 

Bohemian  Sudet$. 

The  author  of  a  monograph  on  these  strata  is  the  lately  deceased 
Mr.  E.  Forth,  who  in  1853  successfully  undertook  the  re-opening  of 
the  old  mines  in  this  district,  abandoned  some  centuries  ago  under  the 
pressure  of  unfavourable  circumstances.  The  ores  occur  in  a  series  of 
calcareous  strata,  intimately  connected  with  the  schistose  quartzite  of 
the  micaceous  and  argillaceous  schists  of  the  South  Sudets,  and  under 
circumstances  analogous  to  those  of  the  Scandinavian  metalliferous 
deposits.  Large  masses  of  a  mineral  substance,  similar  to  malacolite, 
are  impregnated  with  sulphurets  of  copper,  lead,  zinc,  and  iron.    With 
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these  occur,  in  predominant  proportions,  hydroBUicates  of  copper, 
malachite,  green  carbonate  of  copper,  and  other  minerals  oontsimng 
this  metal  in  the  condition  of  an  oxide. 


2. — Sulphuriferou8  Strata  in  the  Roman  Stateg, 

Sulphur  is  found  in  a  calcareous  marl  (Upper  Cretaceons)  in  the 
euTirons  of  Rimini  and  Cerena.  The  thickness  of  the  most  produo- 
tire  beds  varies  firom  about  four  to  thirty-one  feet  During  1857, 
660  workmen  produced  above  10,000  cwta.  of  smelted  sulphur. 
These  mines  are  the  property  of  a  company  of  shareholders,  having  a 
capital  of  220,000  scudL  A  considerable  proportion  is  sent,  in  the  fonn 
of  powder,  to  the  Levant,  where  it  is  used  to  preserve  vines  agaixist 
the  ravages  of  the  Oidium. 


3. — Mineral  Springs  of  Goritna  and  Istria. 

The  Montefalcone  spring  is  situated  about  2,000  paces  from  the 
sea-coast,  in  a  natural  basin,  seven  feet  deep,  twenty-eight  feet  long, 
and  as  broad  ;  of  nearly  regular  square  form,  and  excavated  in 
cretaceous  limestone.  The  basin  is  without  an  outlet.  The  water- 
level  rises  and  falls  with  the  sea-tides,  and  is  spontaneously  restored 
when  lowered  by  exhaustion.  The  temperature  is  37°  or  38''  cent;  the 
taste  is  similar  to  that  of  sea-water ;  the  emeU  slightly  sulphuretted 
(like  that  of  the  surrounding  limestone  when  fre^y  fractured),  but 
transient.     The  surrounding  swamps  contain  fresh  water. 

This  mineral  water  contains,  in  10,000  parts,  133.71  parts  of  floUd 
substances,  among  which  chloruret  of  natrium  (96.06),  ohloruiet  of 
magnesium  (15.32),  bicarbonate  of  lime  (1.83),  sulphates  of  potash, 
natron,  and  lime  (2.44,  6.51,  and  8.76),  are  predominant. 

The  sulphurous  spring  of  San  Stefhno  lies  about  twenty  English 
miles  from  the  sea^  and  nearly  twenty  feet  above  the  sea-leveL  Its 
quantity  is  veiy  considerable.  Temperature  36.5°  to  37.5''  cent  (tempera- 
ture of  the  surrounding  air  22**  to  26°  cent).  Taste,  lixiviously  insipid. 
Proportion  of  fixed  substanoes  very  considerable.  The  strong  hydro- 
sulphurous  smell,  the  thick  white  deposit,  and  the  instantaneous  deep 
blackening  of  silver  coins  thrown  into  the  water,  denote  a  considerable 
proportion  of  sulphur  contained  in  it  There  may  exist  a  connexion 
between  this  spring  and  the  alum-shales  of  Sovigniaco,  not  &r 
distant. 
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Notices  of  Bome  Meteorites,  hy  Dr,  Homes,  Professor  WbfUer,  and 
Director  W.  Haidinger,  Read  before  the  Imperial  Academy  of 
Sciences,  Vienna,  July,  1858,  and  January,  1859.  Communicated 
by  Count  Mabschall^  of  Vienna, 

1. — On  the  Meteorite  of  Ohaba  (Transylvania).   By  Dr.  H(jbke& 

This  meteorite  fell  in  the  night,  between  October  10th  and  11th, 
1857,  at  Ohaba,  east  of  Carlsberg,  in  Transylvania,  and  was  subse- 
quently acquired  for  the  Imperial  Mineralogical  Museum  of  Vienna. 
Soon  after  midnight  of  October  10th,  the  curate  of  Ohaba  was 
frightened  out  of  his  sleep  by  a  thunder-like  noise,  attended  by  a 
fiery  mass  moving  through  the  serene  atmosphere,  in  a  descending 
direction,  and  finally  &lling  on  the  groimd  with  a  stunning  detona- 
tion. Next  morning,  the  meteorite  was  found  in  an  orchsoxl,  where 
it  had  penetrated  the  tough,  moss-covered  ground.  It  is  completely 
covered  with  the  black  crust  peculiar  to  meteorites ;  its  shape  Ib  that 
of  ao  irregular  trilateral  pyramid,  fourteen  and  a  half  inches  high  ; 
two  of  the  irregularly  curved  surfaces  are  smooth,  the  third  and  the 
basal  one  exhibit  the  characteristic  round  impressions. 

A  fresh  fracture  at  the  base  exhibits  the  interior,  of  a  light  green 
colour,  slightly  tinged  with  dark  bluish  grey,  with  indistinct  spherical 
concretions,  a  great  plenty  of  coarse  and  fine  particles  of  metallic  iron, 
very  minute  particles  of  magnetic  sulphuret  of  iron,  and  a  very 
scaroe  admixture  of  olivine.    The  crust  is  thin  and  opaque. 

This  meteorite  is  very  similar  to  that  of  Gh&teau-Renard  (June 
12th,  1841 ;  weight,  between  70  and  80  lbs.) ;  and  on  account  of 
the  indistinct  form  of  its  spherical  concretions,  it  must  take  its 
place  amongst  Partsch's  "  Normal  Meteorites."  It  weighs  29  lbs. ; 
its  specific  gravity  is  3.11.  An  analysis,  made  by  Dr.  Buckeisen,  in 
Professor  Wdhler^s  laboratory,  proved  it  to  be  a  compound  of  olivine, 
augite,  and  a  febpar-like  mineral,  with  interspersed  particles  of 
metallic  and  sulphuretted  iron. 

2. — On  the  Meteorite  of  Kaha  {Hungary),   Bt  Db.  Hobnes. 

This  meteoric  stone  fell  April  15th,  1857,  near  Elaba,  south-west 
of  Debreczin,  in  Central  Hungary.  About  10  p.m.  an  inhabitant  of 
Kaba,  sleeping  in  the  open  air,  was  awakened  by  a  noise,  different 
from  that  of  thunder,  as  he  described  it,  and  perceived  in  the  serene 
sky  a  luminous  globe,  of  dazsling  brightness,  following  a  parabolic 
course  during  four  seconds.  This  phenomenon  was  observed  by 
seveial  inhabitants  of  the  same  place.    As  one  of  them  was  riding 
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out  the  next  morning,  his  horse  was  frightened  by  the  nght  of  i 
black  stone,  deeply  bedded  in  the  soil  of  the  road,  the  ground  voui^i 
it  being  depressed  and  creviced.  When  dug  out  the  meteorite 
weighed  about  7  lbs.  The  finder  broke  off  some  fragments,  and  tk 
remainder,  weighing  6\  lbs.,  was  deposited  in  the  Museum  of  ik 
Beformed  College  at  Debreczin.  This  meteorite  has  the  shape  tod 
sise  of  a  small  loaf  of  bread.  Its  crust  is  black,  ooyered  witii  cxm- 
centrically  radiate  furrows  and  tubercles.  Its  mass  is  greyish-libct 
with  globular  concretions,  and  acts  energetically  on  the  magnetic 
needle.  Its  internal  structure,  in  general  features  different  from  U^t 
of  any  meteorite  hitherto  known,  most  resembles  in  its  stroctsre 
that  which  fell  at  Benazzo. 

The  Kaba  meteorite  has  been  found  to  contain  a  certain  qoantitj 
of  carbon,  together  with  another  substance  into  the  oompositaoo  of 
which  carbon  enters.  Professor  Wohler,  of  Gottingen,  found  the 
composition  of  this  substance  to  bear  a  great  analogy  with  certaia 
minerals  of  a  wax-like  constitution,  such  as  ozokerite,  scheererite,  ^ 
which  are  all  carburets  of  hydrogen. 


3. — On  the  MeUoriU  of  Kakowa  (Banat).     By  Pbofessob  WdHia 

AND    M.  BLUDINGER. 

The  fall  of  this  meteoric  stone,  on  May  19th,  1858,  at  8  A-IL,  wbs 
attended  with  the  usual  phenomena  :  a  small  black  cloud  in  the  air. 
a  hissing  and  thunder-like  noise,  heard  at  two  Austrian  (five  English)) 
miles  distance,  a  short  and  loud  explosion  at  the  moment  when  th« 
stone — in  a  state  of  considerable  heat — ^touched  the  ground,  into 
which  it  penetrated  to  a  depth  of  three  inches.  Lieutenant-General 
Count  Coronini,  Governor  of  the  Banat,  sent  the  stone  to  the  Imperial 
Geological  Institute,  and  it  is  now  added  to  the  rich  collection  of 
meteorites  in  the  Imperial  Museum  of  Mineralogy. 

The  meteorite  of  Kakowa  (although  complete  as  in  the  moment  of  its 
fall)  bears  the  appearance  of  being  a  fragment  from  a  larger  mass,  vitb 
markedly  rounded  angles  and  edges,  and  a  black  cortical  substance, 
about  hfidf  an  inch  thick,  extending  into  the  interior  in  the  shape  of  a 
vein.  Minute  particles  of  metallic  iron  are  nearly  uniformly  spread 
throughout  the  whole  stone. 

Professor  Wohler  submitted  it  to  an  analysis.  The  portions  extracted 
by  the  magnet  give:  metallic  iron,  82.95;  nickel,  11.41;  cobalt, 
1.08;  and  inappreciable  quantities  of  phosphorus,  oopper,  and  oxide 
of  chrome. 

The  analysis  by  means  of  carbonates  of  potash  and  soda  g*^ 
silica,  41.14  ;  magnesia,  27.06  ;  oxidulated  iron,  27.47  ;  lime,  0.68; 
and  some  oxidulated  manganese. 

'l^oric  acid  decomposed  the  substance  of  the   meteorite  into: 
^1.96 ;  magnesia,  27.06 ;  oxidulated  iron,  23.95 ;   alumina 
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2.46  *  lime,  0.81  ;  oxidulated  manganese,  0.39  ;  Boda,  1.92 ;  potash, 
0.56  ;  graphite,  0.15  ;  nickel,  0.20  ;  and  sulphur,  a  trace. 

Hydrochloric  acid  reduced  it  into  undecomposed  silicates,  43.3,  and 
deco  no  posed  silicates,  56.7  ;  these  last  giving,  by  means  of  further 
opei-ations,  a  per  centage  of  silica,  19.5  ;  magnesia,  11.2  ;  oxidulated 
iron,  24.4 ;  nickel,  0.2  ;  lime,  0.7  ;  and  sulphur,  a  trace  ;  so  that  they 
may  be  considered  to  be  a  mineral  substance  analogous  to  olivine,  with 
a  very  lai^  proportion  of  oxide  of  iron,  as  occurs  in  many  other 
meteoritea  The  per  centage  of  the  ,  insoluble  portion  is :  silica, 
50.49;  magnesia,  36.84;  lime,  1.88 ;  alumina,  5.71;  soda,  4.45;  and 
potash,  0.59 ;  representing,  according  to  Sartorios  Ton  Walters- 
bausen,  an  aggregate  of  82.17  of  magnesian  woUastonite,  and  17. 
of  anorthite,  with  the  difference  only  that  these  two  minerals  as 
tbey  generally  occur  are  decomposable  by  acids. 

Mr.  Haidiager  added  some  remarks  on  the  theory  of  meteorites, 
tending  to  prove  that  the  opinion  of  the  formation  of  meteorites  by 
immediate  aggregation  of  the  gaseous  or  extremely  subtle  matters 
dispersed  through  the  cosmic  spaces,  is,  in  all  probability,  very  far 
from  the  truth.     A  temperature  of  from  50°  to  9F  cent,  (as  calculated 
to  exist  within  these  spaces)  is  a  very  unfavourable  condition  for  the 
crystalline  arrangement  of  material  atoms.    It  is  more  probable  that 
a  reaction  from  the  interior  to  the  surface  is  going  on  within  an 
already  formed  aggregate  of  substance,  which,  by  mutual  and  opposite 
pressure,  and  with  the  assistance  of  heat  (a  natural  consequence  of 
it),    shapes  the  component  particles    into   a  stone-like   compound. 
Subsequent  eruptions  may  then  have  detached  and  thrown  off  minor 
portions  of  the  whole,  and  of  these  some  reach  the  sur&ce  of  the 
globe.     Humboldt,  in  his  "  Cosmos,"  alludes  to  the  improbability  of  a 
sometimes  highly  developed  crystallizing  process  going  on  during  the 
brief  time  of  the  passage  of  meteorites  across  the  terrestrial  atmo- 
sphere. 


On  the  Foml  Mammalia  of  the  Vienna  Tertiary  Strata,,  By  Professor 
£.  SuEss.  Read  before  the  Imperial  Academy  of  Sciencee,  Vienna, 
June,  1858.     Communicated  by  Count  Marscuall. 

The  supposed  complete  identity  of  the  fiftunsB  of  the  Leitha  lime- 
stone, the  Congeriffi-beds,  and  the  sands  of  Belvedere  (Vienna),  does 
not  really  exist,  although  a  few  species  are  found  throughout  the 
^hole  series.  The  species  of  Hippotherium  and  Su9  peculiar  to  the 
Congeriss-beds  and  the  Belvedere  sands  are  nowhere  co-existent  with 
the  Paephophorus  and  the  Cervidce  of  the  Leitha  limestone.  Dinotherium 
seems  to  be  common  to  both  these  faunae.  The  remains  of  mastodons, 
long  ago  identified  with  the  species,  from  Eppelsheim,  described  by 
Professor  Kaup  (for  instance,  the  ramus  of  a  lower  jaw,  found  by 
Count  Breunner,  near  Kremms,  in  Lower  Austria,  and  figui-ed  by 
Cuvier  as  Mastodon  angtutidens,  the  two  rami  of  a  lower  jaw,  and 
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the  large  tusk  from  the  upper  jaw,  found  at  Belyedere  in  1827,  ^ 
described  by  Dr.  Fitzinger,  under  the  same  denomination,  and  ktaj 
by  ProfeBBor  Kaup,*  who  had  received  a  sketch  of  it  finom  Pro§s»{ 
SuesB,  aa  M,  ArvemensU),  must  all  be  placed  in  the  group  of  TOrdofi^- 
dontes.    A  lower  jaw  from  Belvedere,  in  Profeesor  Lejdolt*8  poBBBKia 
having  on  each  side  a  rather  long  tusk,  with  atraigfat  lon^tB&s. 
fiutings,  may  have  belonged  to  a  male  individual,  while  the  otber 
apecimens,  above  enumerated,  may  have  belonged  to  females.  PrufesMr 
Suess,  in  accordance  with  Dr.  Falconer's  Mouograph,t  aasigiis  to  tia 
species  the  name  of  Mcutodon  {Tetralophodon)  Icngirtmiris  (altfaooet 
retracted  by  Professor  Kaup  himself),  reserving  the  specifio  name  JT. 
Arvernensis  for  the  species  with  alternating^  not  oppodte,  dental  {r- 
tuberances. 

The  only  known  specimen  of  a  maBiocUm  found  in  the  Latvia 
limestone  was  found  in  1816,  near  Loretto,  and  is  preserved  is  tb 
Imperial  Museum  of  Vienna.  It  is  a  ramus  of  the  lower  jaw  torn 
a  young  individual.  It  is  essentially  different  from  all  the  renuim 
found  in  the  sands  of  Belvedere,  and  belongs,  on  acoonnt  of  its  dentJ 
structure,  to  the  group  of  TrUophodoiUea, 

According  to  the  author,  like  differences  hold  good  with  the  ser^fL 
species  of  Ehinoeeros  frx>m  these  localities. 


On  some  Erratic  Phenomena  in  Hungary,  By  Professob  E.  Scba> 
Bead  before  the  Imperial  Geological  InstUtUe  of  Vienna,  Jnlf,  I85S 
Omtmunicaied  by  Count  Marsosaix. 

Erratic  phenomena  on  the  west  side  of  the  Rosalia  IffoontaiD- 
group  (between  Lower  Austria  and  Hungary)  were  made  known  some 
years  since  by  MM.  de  Morlot  and  Czjzek.  Similar  phenooiena  bate 
recently  been  traced  out  by  Prof.  Suess  on  the  eastern  or  Hungarian 
slope,  in  the  Batterer  ravine  near  Marz.  A  deposit  of  irregolar  a»i 
rounded  fragments,  derived  from,  the  neighbouring  moimtsiBS 
(Sohneeberg,  Wechsel,  and  Neuewelt),  lies,  several  fathoms  thick, 
beneath  the  loess.  The  calcareous  fragments  exhibit  distinct  ice- 
groovings,  and  some  show  the  chain-like  perforations  made  by  the 
Voia ;  and  there  are  shells  of  an  oyster  (very  like  Ostrea  eduliM)  hiod 
on  the  blocks  and  directly  upon  the  glacial  grooves.  The  intercalated 
sandy  beds  contain  fragments  of  a  Nucula  or  Yoldia^  and  internal  casts 
of  a  bivalve  referable  to  the  fieimily  of  the  Lvcinas,  From  these  facts 
the  author  infers  that  this  portion  of  the  Vienna  Basin,  after  having 
gradually  passed,  during  the  neogene  (younger  tertiary)  period,  from 
the  condition  of  a  marine  bay  into  that  of  a  fresh-water  lake,  again 
underwent  an  irruption  of  the  sea. 

*  Beitito  zor  n&hem  Keantniss  der  urweltlichen  Ktuthiere,  vd.  iiL  IS57» 
PL  II.  fig.l.  ^ 

+  Quwrt.  .Toum.  GeoL  Soc;,  ytA.  ziii.  p.  307. 
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Further  researohes  may  clear  up  the  relation  of  these  faunse  with  the 
glacial  fiiunse  of  the  Frith  of  Clyde  and  of  Uddewaller,  and  throw 
perhaps  some  new  light  on  the  analogies  between  the  younger  mol- 
luscan  &un»  of  Sicily  and  England,  at  first  so  ingeniously  exposed  by 
the  late  Pro£  Edward  Forbes. 


PROCEEDINGS  OP  GEOLOGICAL  SOCIETIES. 


Gsoi«oeicAL  SooiETT  OF  LoiTDON.— ifay  4t?i,  1859.    The  following  oommuni- 
catiomi  were  read : — 

1.  '^  On  the  OsBiferous  Caye,  called  *  Qrotta  di  Maccagnone,'  near  Palermo.**  By 
Dr.  H.  Falconer,  F.IL&.  F.aS. 

In  a  letter,  dated  Palermo,  March  21.  1859,  and  addressed  to  Sir  0.  Lyell, 
V.P.Q.S.,  Dr.  Falconer  first  states,  that  uom  the  caves  along  the  coast  between 
Palermo  and  Trapani  he  has  lately  obtained  remains  of  BlepJuu  antiquw,  Hippo- 
potavvuM  PenUanai,  H,  tieuluB,  Sutpriseua  (7),  Egmu^  Bot,  Cennu  intimudius  and 
another  species,  FtUe,  Ursus.  and  Canit,  and  ooprolites  of  Hyeena  ;  but  no  remains 
of  JRhinoeeros^  nor  of  BUpkaa  primigenius.  These  additions  to  the  preTioualy 
aacertainei  fiftimae  of  the  cave-period  in  Sicily  may  aid  in  putting  it  in  relation 
with  the  Newer  Tertiary  deposits  of  Italy. 

The  author  then  prooeeos  to  describe  the  Qrotta  di  Maccagnone,  a  previously 
undescribed  ossiferous  cave,  in  the  Hippurite-limestone,  westward  of  the  Bay  of 
Gaiini  (between  Palermo  and  Trapani).  In  the  breccia  below  its  entrance  he  met 
vdth  remains  of  ffipjpapotamuM  in  abundance,  and  remains  of  Elqphat  ofotiqwu  in 
the  upper  deposit  of  humus  within  the  cave.  But  some  other  fossils  were  dis- 
covered under  very  interesting  and  somewhat  anomaloua  conditions  in  this  cave. 
The  interior  of  tlie  cavern  is  lined  with  stalagmite ;  and  at  a  spot  on  the  roof, 
where  this  is^denuded.  Dr.  Falconer  found  a  laige  patch  of  bone-breccia  containing 
teeth  of  Ruminants,  oits  of  carbon,  shells  of  sev^al  species  of  Hdix^  and  a  vast 
abundance  of  flint  and  homstone  knives  of  human  manufacture.  At  other  places, 
and  wherever  the  author  had  the  cslcareous  coating  broken  by  hsmmers,  he  found 
similar  remains.  At  one  spot,  on  breaking  the  stiuagmite,  he  found  sgsinst  the 
roof  of  the  cave  a  thick  cslcareo-ochreous  layer  containing  abundance  of  the 
ooprolites  of  a  large  Hyama. 

Dr.  Falconer  dmws  the  following  inferences  from  the  study  of  these  &ct8  :-- 
(1.)  That  the  Maocagnone  Gave  was  filled  up  to  the  roof  within  the  human  period, 
80  that  a  thick  layer  of  bone-splinters,  teeth,  land-shells^  and  human  objects  was 
agglutinated  to  the  roof  by  the  infiltration  of  water  holdmg  lime  in  solution.  (2.) 
That  the  ooprolites  of  a  huge  Hytxna  were  similarly  cemented  to  the  roof  at  the 
same  period.  (3.)  That  subsequently,  and  within  tne  hiunan  period,  such  a  great 
smount  id  chaii^  took  place  in  the  physical  configuration  of  the  district'  as  to 
have  caused  the  cave  to  be  washed  out  and  emptied  (»  its  contents,  excepting  the 
patches  of  material  cemented  to  the  roof  and  since  coated  with  additional 
Btalagroite. 

2.  <<0n  the  Jurassic  Flora."  By  Baron  Achille  de  Zigno.  Communicated 
by  C.  Bunbury,  Eaq.,  F.G.a 

,  In  studying  the  numerous  specimens  of  Jurassic  Plants  discovered  in  the  Vene- 
tian  Alps,  Sig.  de  Zigno  has  found  it  necessary  to  pass  in  revision  all  the  known 
■pedes  derivS  from  the  Jurassic  strata  in  dinerent  countries.    In  preparing  his 
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lane  work  on  the  Fossil  Plants  of  the  Oolitic  Bocks  ("  Fkm  Jbsnlis  PoiraatKeB 
Oouthicae"),  two  parts  of  which  have  been  published,  the  author  finds,  as  no^k 
expected,  some  discrepancies  in  the  published  opinions  as  to  the  place  whkh  thf 
plant-bearing  beds  oi  Scania,  Richmond  (U.S.),  India,  Australia,  and  Soalh 
Africa  respedively  are  entitled  to  in  the  geological  scale.  As  the  apparent  wa^ 
of  evidence  places  some  of  these  deposits  in  other  formations  than  the  Junsoc 
and  as  some  are  still  very  doubtfully  pbused,  the  autluv  omits  them  from  }m 
sources  of  Jurassic  phmta 

In  the  two  parts  of  his  work  which  he  has  presented  to  the  Society,  tiie  anthar 
describes  the  Jurassic  CalamUes  (including  the  AtteropkyllUtM),  the  Pkyiiotko», 
and  Jiquiseta,  The  plates  of  fieuies  accompanying  the  foregoing,  but  not  jet 
described,  are  recommended  by  the  author  to  the  notice  of  En^ish  paJeobotsniils, 
as  illustrative  of  interesting  out  somewhat  obscure  ferns ;  and  he  paiticulsiij 
requests  that  search  should  be  made  in  the  Oolites  of  Yorkshire  for  spedmens  d 
Pachypttru  with  pinnules  having  a  single  midrib.  Sig.  de  Zigno  supports  Stoir 
ber;^  and  Bronn  m  the  suggestion  that  under  the  term  JS^tetUa  coimmmaru 
autnors  have  confounded  two  distinct  forms ;  one  from  Brora  and  TortEshiie,  i^itii 
thick  joints,  and  illustrated  by  K5nig ;  the  other  being  found  in  the  lias  «Ed 
Trias.  Some  remarks  on  the  probable  relations  of  Qlouopterii  and  Sagenogieru 
follow. 

The  remains  of  Ferns  in  Jurassic  beds  of  the  Venetian  Alps  axe  nnmeroos, 
though  the  species  are  few.  The  fructification  is  often  evident ;  and  the  efaderBu^ 
of  the  fiponds  can  be  sometimes  separated  for  microscopical  ftTammjfcti/iii  The 
Cycadea  have  more  species ;  and  tne  QuMfera  (espedaiiy  the  Anaci^pj^ti«)  are 
num^ous. 

3.  *<  On  a  Gnmp  of  supposed  Reptilian  Eg«((>o<a;^^atftoi»ic0)  from  ^ 
Oolite  of  Cirencester."    jBy  Professor  J.  Buckman,  F.G.S. 

The  specimen  referred  to  was  obtained  by  Mr.  Dalton  from  the  ELarebushei 
quury  near  Cirencester,  and  presents  evidenoe  of  a  compact  duster  of  ei^t  otsI 
bodies  (each  about  2  inches  long  and  1  inch  across)  in  a  mass  of  oolitic  rodk.  The» 
oval  bodies  being  equally  rounded  at  the  ends,  and  in  this  diflSaing  firom  birds' 
eggs,  the  author  thinks  that  they  must  have  been  the  eggs  of  a  repmi  The  egg- 
sheliB  were  very  thin,  have  been  here  and  there  puckered  by  pressure,  and  are 
more  or  less  occupied  with  calo-spar. 

[The  specimen  was  exhibited  to  the  meeting.] 

4  "On  some  Sections  of  the  Strata  near  Oxford."  Na  L  By  ProlBBSor 
Phillips,  Pr€a.  G.8. 

In  this  communication  Professor  Phillips  gave  the  details  of  BecticDS  showing 
the  base  and  the  top  of  the  Great  Oolite  in  the  Vallevof  the  CherwelL  This  oolite, 
with  sandy  layers  below  and  variable  argillaceous  beds  above  (capped  by  the  Oon- 
bnuh),  has  been  entirely  referred  to  the  Great  Oolite  formation  by  the  Gedogicsl 
Survey,  and  has  been  traced  through  Northamptonshire  to  the  cuttings  in  tiie 
Great  Northern  Railway  near  Stamford  and  Grsntham ;  and  continues  throogb 
Lincolnshire  to  the  Humber.  On  the  north  of  that  river  this  series  is  continued 
by  the  Oolite  of  &ough  and  Cave,  and  is  recognised  again  in  the  Millepore^ock 
at  the  base  of  the  Gristhorpe  Clifis.  Hence  it  appears  that  the  calcareous  shdly 
beds  of  Gristhorpe  on  the  xorkshire  coast  are  stijl  to  be  assigned,  as  tiier  were  in 
earlier  works,  to  the  Great  Oolite  group,  notwithstanding  they  contain  a  fewfosab 
which  in  the  South  of  England  are  prevalent  in  the  Infirior  Oolite,  together  with 
many  the  distribution  of  wnich  is  not  there  limited  to  one  member  of  the  Great  or 
Bath  Oolite  series. 

May  18^,  1869.--1.  "  Palichthyologic  Notes,  No.  IZ  Beraaiks  on  the  Nomen- 
clature of  the  Fishes  of  the  Old  Red  Sandstone.'*  By  Sir  P.  Eg^rton,  Bart, 
M.P.,F.R.a,  F.G.&&a 

Premising  with  some  remarks  on  the  in  many  respects  unsatisfactory  ccMidition 
of  the  nomenclature  of  the  fishes  of  the  Old  Red  Sandstone,  the  author  refers  to 
the  late  revival,  by  Dr.  Pander,  of  the  discussion  as  to  the  imority  of  Eichwald's 
ruune  ''  Asterolepis"  over  the  ^*  Pterichthys"  of  Agassiz ;  and,  after  a  detail  of  the 
circumstances  of  the  case.  Sir  Philip  sti^  that  there  is  every  resson  for  the 
retention  of  the  name  PteriehthyM  for  the  "  winged  fii^**  disoovoed  at  Cromaitie 
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rj  Miller  in  1831,  introduoed  by  him  to  the  scieiitific  world  in  1839,  and  named 
^tritkOiyB  by  Aganiz  in  1840. 

The  author  then  |m)oeeded  to  offer  some  critical  remarks  on  flereral  of  the  genera 
ind  spedes  which  rrot  M'Oot  has  described  from  the  Old  Red  Sandstone  Chiro- 
e^it  veloxj  M'Ooy,  is  regarded  by  him  as  a  good  spedes  ;  but  0,  curtut  as  identical 
fith  C  Cummittgug,  and  C.  macr&cephalui  with  C  Traillii,  Chiraeanthut  gnm' 
iitpinut  and  C.  jndveruUntut  are  regarded  as  good  species ;  but  C.  hUeralU  is 
"eferred  to  C  miiior.  IHplaeanthut  gihbui  and  J>,  perarmahu  are  accepted.  The 
rabstitution  of  JHpiopterax  for  JHplopieru*  is  not  considered  neoessaiy.  Diplih 
^trua  graeUia  appeara  to  be  a  variety  of  D.  Apamzii,  The  oocnrrenoe  of  D. 
nacroUpidoiuB  in  Caithness,  and  the  restriction  of  D.  macroemluUtu  to  Lethen- 
bar  and  Ruasiay  are  regarded  as  a  reason  for  not  accepting  Prof  McCoy's  view  as 
to  the  identity  of  these  two  forms. 

Oattolepis  artntUuM,  stated  by  Prol  M'Ooy  to  occur  at  Orkney,  has  been  met 

with  only  in  the  Gamrie  by  Sir  Philip.    0.  hrevit  is  regarded  as  a  good  species, 

though  uie  apparent  breadth  of  the  head  has  probably  h&sa  misunder&ood.   Huf  h 

Miller  has  well  figured  and  described  the  cruiial  anatomy  of  this  species  in  the 

'*  Footprints.**     Triploptertu  Pollex/eni  is  also  considered  to  be  well  established 

generically  and  specifically.    Sir  Philip  coincides  with  Prol  M'Coy  in  classing 

Dipttrut  with  the  CcUacarUhi,  but  observes  that  it  is  distinct  fiom  GlyptolepiM. 

Dipterus  has  hut  one  anal  fin.    Diptenu  hruchypfgapterut  and  Z>.  maeropygoptema 

are,  in  the  author's  opinion,  synonyms ;  but  D.  Vaieneienneti  \a  regarded  by  him  as 

distinct. 

Conckodu§  is  esteemed  bv  the  author  only  a  provisional  genus. 

Sir  Philip  agrees  with  M'Coy  in  separating  from  the  HohptyeKim  the  large 

fishes  of  the  coal-measures  which  have  received  the  name  Rkizodna  from  Pro£ 

Owen.  The  latter  have  ossified  vertebral  columns.  Holopiychius  has  decidedly  two 

dofBal  fins.    Some  good  specimens  lately  obtained  at  Dura  Den  prove  that  H. 

Ajiderumi  and  H,  Jnemingii  are  spedfically  the  same.    The  determination  of  H, 

prineepi  bj  ssales  alone  is  not  n^^arded  as  satisfactory ;  but  If.  Sedgwiekii  is  a 

good  speciea.     Oyroptyehitu  amgudfu  and  G,  dvpUgteroideM  are  considered  as  good 

sf^edes  of  a  new  and  important  genus ;  but  Sir  Philip  refers  them  to  the  Saurih 

dipteridiBy  not  to  the  OcUaeanihi,    PkUifgnaihtu  Jamtesoni^  Ag.,  is  well  founded, 

u  proved  by  recent  discoveries  in  Dura  Den  ;  but  the  snecunen  of  jaw  named  P. 

?0M,ciden8  by  Agaanz  is  assigned  to  AaierolepiM  by  Huffh  Miller. 

^ith  regard  to  the  Placodermaia  of  M'Coy,  Pteriakthut  and  Coeeoiteua  are  the 
tjpes,  and  Ckelyopkortu  is  probably  a  member  of  the  family ;  but  it  is  still  doubtfiil 
vnether  Atierolepit  and  lletero§teus  belong  to  it  CepkaloipU,  PteratpUy  and 
^KcAaioipM  remain  for  the  limited  Cephakupidie. 
Ptaiehthy  had  certainly  one  dorsal  and  two  ventral  fins. 
Sir  Philip  remarks  that  in  Coccotteus  M'Coy  and  others  have  mistaken  for 
vertebral  centres  the  thick  lower  extremities  of  the  neurapophyses  ;  hence  the  C, 
^**^!n$ptmdvlfu  of  M^Ooy  is  a  misnomer,  and  what  he  terms  the  "  dermal  bones  of 
the  doTMd  fin  reversed,"  in  his  specimen,  are  the  haemapophyses.  Sir  Philip  thinks 
^t  C.  microipandyhu  and  O,  trigonatpU  must  be  regarded  as  svnonyms  of  C 
dtcipienty  Ag.  C.  puHUut  is  quoted  as  a  good  spedes,  and  probably  the  same  as 
one  subsequraitly  described  by  H.  Miller  as  C.  minor. 

In  a  supplement  to  this  memoir  Sir  P.  Egerton  gives  several  extracts  firom  un- 
published letters  by  the  hite  Hugh  Miller,  descriptive  of  structural  characters  of 
the  CoceoHeut.  Among  these  notes  is  the  description  of  a  small  well-defined 
0oceo9ttv9  which  Sir  Philip  proposes  to  signalize  as  C  Milleri.  [Drawings  and 
<^»^  prepared  by  the  late  m.  H.  Miller,  illustrated  these  supplemental  notes.] 
-2.  <<^0n  the  Yellow  Sandstone  of  Dura  Den  and  its  Fossil  Fishes.''  By  the 
aev.  John  Anderson,  D.D.,  F.G.S.  &c 

In  his  geological  remarks  on  Dura  Den,  the  author  described  the  sedimentary 
*^ta  in  &e  vidnity  as  consisting  of  (in  ascending  order). — 1.  Grey  sandstone,  the 
^^▼alent  of  the  Gairaylie  and  Forforshire  flagstones,  with  Cephalatpia  and 
^^^nmiuM.  2.  The  red  and  mottled  beds,  such  as  those  of  the  Carse  of  Gowrie^ 
vid  the  Clashbinnie  zone  with  HohptyMui  nobiliuimui,  PkyUoUpii  amcentricua, 
^  %p(Mepft  eUffmu.    a  Con^^eimtes,  marls,  and  oomstone,  with  few  and 
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obacure  fossils  i.  The  YeUow  Baadstone,  ridi  in  remaiitt  d  Hdopt^Aim  mi 
oUier  fishes,  and  about  300  or  400  feet  in  thickness.  This  sandBt^Hie  is  seffi  v 
rest  unoonionnably  on  the  middle  or  Clashbinnie  series  of  the  Old  Bed  «  ^ 
northern  opening  of  the  Den,  and  at  the  southern  end  is  unoonformafa^  ovec^ 
bj  the  carboniferous  rocks.  It  is  also  expMOsed  beneath  the  lower  ooal-«aie  i 
(jults,  the  Lomonds.  Binnarty,  and  the  Cleish  Hills.  It  is  seea  also  in  Wesso 
Scotland  (Renfrewshire  and  Aynhire),  and  also  in  Borwickahire  and  elaevhac  in 
the  south,  with  its  Pterichthyan  and  Holoptychian  fossils.  In  the  aatfaoi'sopsekfi 
it  is  entirely  distinct  from  the  '^  Yellow  Sandstone"  of  the  Irish  geologista 

At  Dura  Den  the  yellow  sandstone  in  scone  spots  teems  with  foaail  fish,  eepecaiii 
in  one  thin  bed.  In  1858  a  remarkably  fine  HoUpiyekiu»  Andterttmi  was  mei  vith : 
and  this,  with  many  other  suecimens,  fiilly  bean  out  Agassiz's  conjectm  ^« 
completing  the  form  and  detaus  of  the  fish  where  his  materials  bad  been  imS- 
cient  Dr.  Anderson  also  ofiiered  some  remarks  on  the  CHypUmomua  minor  ( A^sn^  \ 
the  specimen  of  which  was  obtained  from  this  locality ;  and  he  drew  attaitaon  w 
two  apparently  as  yet  undescribed  fishes  also  fifom  Dura  Den. 

[Several  specimens  from  Dura  Den,  and  drawincs,  were  exhibited  by  the  antiiKi. 
And  a  collection  of  specimens  from  the  Society's  Museum,  and  a  selectton  fiaa  Gbe 
original  drawings  illustrating  M.  Agassiz's  Monograph,  were  also  exhibited] 

June  l<e.  1859.— 1.  <'0n  the  Sinking  for  Cool  at  the  ShireoakB  GoUieiy,!^ 
Worksop,  Notts."    By  J.  Lancaster,  £«).,  and  G.  a  Wright,  Esq.,  F.Q^ 

In  two  shafts  sunk  for  the  Duke  of  N^ewcsstle,  on  the  north-west  side  of  iti 
estate  of  Worksop  Manor,  it  was  found  that  the  Permian  beds  have  a  thi^i 
ness  of  166  ft ;  the  uppermost  consisting  of  thin  sandstones  and  marifl(54ft ) ;  tbcn 
hard  yellow  limestone  (64  ft),  blue  limestone  and  shsle  (20  ft),  blue  shale  (33ft.\, 
and  soft  gritstone,  probably  equivalent  to  the  '*  Quicksand  '*  of  the  north  (5  ft.'- 
Below  the  gritstone  the  ooal-messures  commence  with  5  feet  of  blue  shale,  ifi 
which  there  are  four  bands  of  ironstone ;  another  band,  15  inches  thick,  ^ 
immediately  below.  This  iron-ore  is  chiefly  in  the  state  of  peroxide,  gi^es  sifi 
average  of  42  per  cent  of  metallic  iron,  and  promises  to  be  or  great  eoononikal 
value.  The  firet  seam  of  coal  (2  feet  tnick^  and  of  inferior  qnauty)  was  cattXA 
depth  of  88  yards.  Four  yards  below  this  is  a  compact  sandstone  66  feet  thick. 
The  sinking  through  this  rock  occupied  20  months ;  eadi  pit  made  500  gaUoos  d 
water  a  mmute,  wnich  was  ston|[)ea  in  detail  by  cast-iron  tubing.  The  presssn? 
from  the  gas  at  the  bottom  of  tnis  thick  rock  was  at  times  as  high  as  210  lbs.  p« 
square  inch,  but  is  now  about  196  lbs.  per  square  inch.  Shales,  with  ooal-aaias 
and  bands  of  ironstone,  all  thin  or  of  inferior  quality,  were  met  with  in  the  oert 
170  yards.  At  346  yards  the  first  thick  coal  was  cut,  and  found  to  be  4  ft.  6  in. 
thick,  and  of  good  quality.  This  is  considered  to  be  the  "  Wathwood  Coal" 
The  ^*  Top  Hard  Goaf"  was  cut  at  a  depth  of  510  yaids,  and  found  to  be  3  It  10  ia 
thick :  the  strata  intervening  between  this  and  the  "Wathwood  Coal *'  wen  fo«i»i 
to  have  much  the  same  characters  and  thickness  as  they  are  known  to  have  else- 
where.  The  sinkings  were  commenced  in  March,  1854,  and  perseveriDglj  oontinDfti 
until  their  completion  on  Februaiy  Ist,  1859.  Altogether,  37  feet  of  coal  wen? 
passed  through  ;  but  only  four  seams  are  of  workable  thickness.  The  authon<^ 
this  commumcation  remark  that  the  district  appears  to  be  remarkaUy  free  itm 
faults,  that  the  dip  decreases  considerablv  towards  the  east,  and  that  the  '^  Top 
Hard  Coal  *'  appears  to  thin  out  eastwardlv. 

(This  paper  was  illustrated  by  cuefiilfy  prepared  sections  (vertical  and  bon- 
zontal),  ana  by  spediuens  of  the  ironstones,  scj 

2.  '^  Notes  on  the  Geol(MT  of  Southern  Australia."  By  A.  R.  G.  Sdwyn,  Esq. 
DirectoroftheQeologicalJSurvey  of  Victoria.  In  a  Letter  to  Sir  R.  L  Murdiifloo. 
F.Q.S. 

Mr.  Selwyn  remarked  that,  as  to  the  impoverishment  of  auriferous  veins  io 
depth,  the  only  evidence  of  such  being  the  case  in  Victoria  is  the  great  richness  of 
the  older  drifts ;  for,  judging  from  the  large  size  of  the  nu^^  sometimes  found 
in  the  gravels,  compared  with  that  of  the  nuggets  met  wi^  in  the  gold-beariog 
quarts-veina  (usualhr  from  about  \  dwt  to  \  oz.,  thou^  oocasioDally  aa  much  as 
12  OKS.  or  even  13  lbs.),  the  upper  portions  of  the  veins,  now  ground  down  into 
'^  "^robably  richer  in  gold  (as  formoiy  suggested)  than  the  lower  parts. 
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ao'^v  renuuning.  As  &r  as  actual  mining  experience  shows,  some  of  the  ^*  quartz- 
reefs  "  in  Victoria  prove  as  rich  in  gold  at  a  depth  of  200,  230,  and  400  feet,  as  at 
Lbe  sQi&oe ;  the  yield,  however,  fluctuates  at  any  depth  yet  reached.  Acoordinjg; 
bo  ^lie  author's  latest  observations,  the  gold-drifts,  and  their  accompanying  basaltic 
l&vas,  are  of  Pliocene  and  Post-pliocene  a^e.  Miocene  beds  occur  at  Corio  Bay, 
CaX^  Otway  coast.  Murray  basin,  and  Brighton ;  and  Eocene  beds  on  the  east 
sliore  of  Port  Phifiip,  Muddv  Creek,  and  Hamilton.  Two  sUidfied  fossils  (Echi- 
nodenn  and  Coral),  thought  ny  Prof.  M'Coy  to  be  of  cretaceous  origin,  have  been 
found  in  the  gravel  near  Melbouma 

This  letter  akio  contains  some  remarks  on  the  probability  of  some  of  the  coal  of 
£aatem  Victoria  being  of  "Carboniferous"  age, — on  the  occurrence  of  Silurian 
fossils  in  the  rocks  of  all  the  £;old  districts, — on  the  newly-discovered  bone-cave  at 
Qisbome,  about  twenty-five  miles  north  of  Melbourne, — and  on  the  progress  of  the 
Oeological  Survey  of  the  Colony. 

[Portions  of  the  Geological  Survey  Map  of  Victoria,  lent  by  the  Secretanr  of 
State  for  the  Colonies,  and  specimens  of  gold,  &a  lent  by  Prof  Tennant,  F.G.S., 
'were  exhibited  in  illusikration  of  this  paper.] 

[Fossils  from  Mayenoe,  &c.,  ^resentea  by  W.  J.  Hamilton,  Esq.,  For.  Sec.  G.  S., 
Fossil  Trifioniae  from  South  Africa,  presented  by  Capt  Harvey,  IlE.,  and  a  series 
of  Photobthographs  of  fossil  foot-tracks  from  (yonnecticut,  lent  by  Dr.  Bowditch, 
were  exhibited  at  this  Meeting.] 

June  I5thj  1869.— 1.  "  Notes  on  Spitzbergen."  By  J.  lismont,  Esq.  Commu- 
Bleated  by  Sir  C.  LyeU,  V.P.G.S. 

Mr.  Lunont  cruised  about  Spitzbeigen  in  his  yacht  in  the  summer  of  1858,  and 
went  up  the  Stour  Fiord,  whicn,  he  remarks,  is  a  sound,  dividing  the  island,  not 
a  gulf.    The  first  thirty  miles  of  coast  along  which  he  sailed  on  this  Fiord  con- 
sisted almost  entirely  of  the  fiices  of  two  or  three  enormous  glaciers :  the  water  is 
shallow,  seldom  as  much  as  sixteen  fiithoms.  and  such  appears  to  be  the  case  all 
around  Spitzbeigen ;  and  hence  icebergs  oi  very  lai^  size  are  not  formed.    The 
shores  are  mostly  fonned  of  a  muddy  flat,  from  half  a  mile  to  three  miles  broad, 
with  ioe  or  hard  ground  at  firom  twelve  to  eighteen  inches  under  the  sur£ace ;  this 
is  intersected  with  muddy  rivulets,  and  beus  saxifrages,  mosses,  and  lichens,  on 
which  the  reindeer  &ttens.    Protruding  trap^rocks  appear  at  many  spots  on  these 
flats.    A  steen  slope  of  mud,  snow,  and  dflma  succeeds  the  flats,  and  reaches  up 
to  perpendicular  crags  of  schistose  rock,  above  which  extend  the  great  glaciers. 
Above  these,  peaks,  probably  of  granite,  appear  when  free  of  mist 

The  upper  part  of  the  souna  has  mucn  drift-wood,  chiefly  small  pine-trees, 
weather-worn  and  water-l(^ged,  and  some  vrreck-wood.  Bones  and  skeletons  of 
whales  are  numerous.  Drirt-wood  and  bones  of  whales  were  observed  sevend  miles 
inland,  and  high  above  high-water  mark— at  least  thfrty  feet  Whales'  skeletons 
were  also  seen  nigh  up  on  the  Thousand  Islands.  These  circumstances,  connected 
with  the  £EKt  that  seal-fishers  and  whalers  state  their  beUef  in  the  shallowing  of 
these  seas,  lead  the  author  to  thmk  that  Spitzbergen  and  the  adjacent  islands  are 
emerging  from  the  sea  at  a  rate  even  more  rapid  than  that  at  which  some  parts  of 
Norway  nave  been  shown  to  be  rising. 

2.  "On  the  Formation  of  Gypsums  and  Dolomite."  By  T.  S.  Hunt,  Esq.,  of 
the  Geol  Surv.  (^ad&    Communicated  by  Prof.  A.  C.  Ramsay.  F.G.S. 

The  points  to  which  the  author  calls  attention  are,  first,  the  formation  of  sul- 
phate d  lime  and  bicarbonate  of  magnesia  bv  the  action  of  bicarbonate  of  lime 
upon  a  solution  of  sulphate  of  magnesia,  and  their  successive  deposition  in  the 
forms  of  gypsum  and  hydrous  carbonate  of  magnesia,  during  the  process  of  evapo- 
ration ;  and,  secondly,  the  direct  union,  under  certain  conditions,  of  this  carbonate 
of  magnesia  with  carbonate  of  lime  to  lorm  a  double  carbonate,  which  is  dolomite. 

3.  "On  the  Tertiaiy  Deposits,  associated  with  Trap-rocks,  in  the  East  Indies." 
By  the  Rev.  S.  Hislop.  With  Descriptions  of  the  Snells  by  the  Rev.  S.  Hislop  ; 
and  of  the  Insects  by  A  Murray,  Esq.    (Communicated  by  the  President) 

In  the  first  place,  the  author  brought  forward  additional  proof  to  support  his 
views,  already  given  in  the  Society's  Journal,  of  the  probability  of  the  amygda- 
Icddal  trap-rock  found  beneath  the  fineshwater  deposits  at  Nagpur  being  posterior 
in  age  to  those  beds  and  to  the  nodular  trap-rock  overlying  them.    Also,  he  again 
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points  out  Uiat  these  trap-rocks  were  erupted  beoenth  tlie  waten  of  ^kLecr 
UkeAy  of  no  great  deptl^  in  the  Nagpur  district ;  whilst  towards  the  sontb^Mt, 
aibout  the  mouths  c«  the  Qodaveiy,  there  were  estuaiine  and  uarine  ^egoa» 
beuig  formed. 

The  author  formerly  thought  that  the  sandstone  at  Nagpur,  underlying  the 
lower  trap  and  overlyinsr  the  gneiss,  was  of  Jurassic  age,  said  once  continuous  with 
that  of  Korhadi,  MangaLi,  (kc ;  but  he  now  beeves  tGat  it  belongs  to  the  Tortiaiy 
series.  It  contains  abundance  of  silidfied  wood,  and  a  few  PalMdima,  This  tcr- 
tiaiy  sandstone  is  metamoiphoeed  into  gneiss  by  the  intrusion,  appaieihtlyf  of  aone 
deg;>-8eated  plutonic  rock,  evidenced  by  veins  ctf  p^ematit& 

Some  mMenUt  from  the  trap,  gneiss,  &c  were  tnen  enumeiated,  eqmally  the 
''  Hunterite  *'  and  *'  Hislopite^'  lately  discovered  by  Prat  Hau^too. 

The  FottiU  were  next  alluded  to :  namdy,  Fish-remains— eome  like  the  £Hr 
ranodua  of  the  London  Clay  ;  also  JUpUliom  remains,  and  bones  of  P^ihjfit  f  mi 
The  Skdlif  both  freshwater  (from  the  neighbourhood  of  Kagpui)  and  m«nne  (ficn 
Bi^amandri,  near  the  moutii  of  the  Qo&verv),  were  deeaibed  by  the  «Hthior  in 
detail  Owpridet  are  numerous :  some  have  been  described  by  Mr.  Bowertif ,  md. 
some  new  mims  will  be  describea  by  Mr.  Jcmes.  PUmt^remama  are  abnudant^  hat 
have  not  been  yet  described.  Many  remains  d  InmcU  occur ;  and,  as  ftr  ts  Mr. 
Andrew  Muzzay  can  form  an  opinion  on  them,  they  difier  from  recent  apedes. 

The  author,  after  comparing  the  fossil  sh^  of  Kagpur  with  those  or  the  l^um- 
mulitic  &una  described  by  Viscount  D'Arc^ac,  and  with  the  recent  fruuM  of  India, 
offered  the  conclusion  that  they  are  probably  of  Lower  Eocene  date.  The  neaieia 
European  analogue  is  found  in  the  Physa-bea  {Pkymt  gigamtea)  at  BiJIy,  in  Fnnoe. 

These  Tertiaiy  deposits,  with  their  pachydennatous  remains,  are  decidedly  (in 
the  author's  opmion)  older  than  those  of  the  Sewalik  Hilk>  so  well  kttowB  froa 
Cautlev  and  Falconer's  researches.  There  are  yet  newer  depositiw  witii  huge  losnl 
bones  (probably  of  U|^)er  Pliocene  age),  on  the  banks  of  the  Nerbudoa  and 
elsewhere. 

Lastly,  the  author  observed  that  the  *'  diamond-sandstone*'  of  India  beloi^ 
to  these  Eocene  dq;)osits  ;  and,  nnee  ii9  farmaiiom^  plutonic  rocks  have  dam  te 
the  AurfBoe  and  rock-masses  have  been  metamorphosed. 

Shells  from  the  fr^hwater  strata  of  Ka^ur  and  neighbooring  parts  of  Gentnl 
India  (all,  but  three,  new  species>--Melama  quadrilineata,  /.  iS%  j  M.  Hunted ; 
Paludina  normalis ;  P.  Debcanensis,  /.  iS6y. ;  P.  Wapaharei :  P.  acioukHM :  P- 
pvramis ;  P.  subcylmdraca ;  P.  Sankeyi ;  P.  Takliensis  ;  P.soluta  ;  P.  coiKiidea; 
F.  Rawesi ;  P.  Yuapai ;  Valvata  minima  ;  Y.  unkarinifera ;  V.  multioaaiiata ; 
Y.  decoUata ;  Suconea  Nagpurensis :  I4nmiea  ovifonnis ;  L.  a^bfusifijimis ; 
Jfc  attenuata ;  L.  peracuminata  ;  L  spina  ;  Physa  Pxinsepii,  /.  ^.,  wr.  ekn- 
ffata,  var,  inflata ;  Ph.  Bradleyi ;  Uuio  Maksohnsoni ;  U.  Hunteri ;  U.  cafdioides ; 
U.  mammillatus  ;  U.  imbricatus ;  U.  Oarteri. 

Shells  from  the  estuary  strata  near  R^j^mandri  (aU  new  spades) — Ptoodo- 
liva  elegans  ;  Natica  Stoddardi ;  Cerithium  multifoime  ;  0.  subcy^indmoeuro  ;  C 
I«ithi ;  C  Stoddaidi ;  Yicaiya  fiisiformia ;  TuixiteUafmonga ;  Hydrol»a  EUioCi ; 
Hemitoma  1  multiradiata ;  Ostrea  Pangadiensis :  Anomia  Katemenais ;  A.  modkla  ; 
penia  meleagrinoides ;  M.odiok,  sp.  j^rbis  mptiGa ;  Gorbicula  ingens ;  Oardita 
variabilis ;  (}ytherea  orbicularis  :Q.  Wilaoni ;  C  Wapehaiei ;  0.  Baveel ;  C  JcB- 
doni ;  G.  elliptica :  0.  Hunteri  ;  Tellina  Wooawardi ;  Psammobia  JoiM;  Oocbola 
Pldhami :  0.  sulafera. 

Fossil  Insects  from  the  Tertianr  strata  near  Kagpur— Xomotei  ffi$Upi.  hot.  ; 
and  three  other  Bumredidca  (indefinable).  Merittoi  ffumteri,  nov. ;  and  seven 
other  CurcuUonidiB  (indefinaUe). 

[An  extensive  collection  of  Ibaails  froNU  Kagpur,  including  those  ooUectod  by  (in 
late  Pr.  Malcohnson,  were  exhibited.] 
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GaoiooiOAL  Pbabu.— •'*  The  inquiry  in  a  late  number  of  Ths  Qeolooist , 
'  Have  geoloffiflta  eirer  found  any  fossil  pearls  among  tlie  oyster  and  other  beds  of 
ibssil  sheik  ?  has  induced  me  to  forward  the  result  of  some  investigations  whidi 
I  have  very  reoentiy  been  canying  on^  not  orianally  with  the  expectation  of  dis- 
covering pearls,  but,  having"  observed  in  several  instances- bodies  in  chdk  w^cJi  I 
have  tlxmgkft  fit  to  denominate  'pearls,'  I  will  at  once  proceed  to  tell  you  the 
tale  leapeduag  them :  premising  that  I  am  aware  tksy  are  not  the  bodiea  which 
your  coirespondent '  Enquirer'  is  In  search  ol 

"  I  have  Deen  employing  and  amusing  myself  by  examininff  microecopically  ape* 
cimena  of  chalk  from  various  localities.  I  followed  the  metnod  of  dismtegratmg 
the  chalk, '  by  scrubbing  it  with  a  nail-l»ii8h  in  water,'  adopted  bY  Mr.  Lonsdale. 
The  first  qiecunen  I  examined  was  taken  fit»n  a  drifted  mass  of  cnalk  lyin||^  upon 
the  KimmeridgB  Clay  in  a  pit  at  Ely ;  oa  placing  minute  portions  of  it,  moistened 
with  water,  in  the  field  of  my  microscope,  i  observed,  among  the  particles  usually 
met  with,  a  number  of  spheres  of  various  magnitudes,  such  as  I  luul  never  heard 
ci  before ;  the  majority  of  them  are  perfect  circles,  havinj;  the  appearance  of 
dightly  depressed  spheres,  their  surface  exhibits  a  slight  ctegree  ot  polish,  and 
some  are  certainly  subpellucid ;  such  is  the  appearance  of  these  bodies  when- 
viewed  under  a  tmn  stratum  of  water,  with  transmitted  light ;  but,  if  examined 
when  dry,  with  reflected  light,  aided  by  the  bull's-eye,  they  are  opaque,  with  a 
gabaystalliiie,  marbly  surfiice ;  in  short,  when  seen  under  water,  tnev  reminded- 
me  so  of  the  *  urinaiv  pearls '  occasionaUy  met  with  in  the  bladder  of  the  horse, 
that  I  have  been  inauoed  to  term  them  'sedogical  pearls.'  They  are  soluble 
in  dilute  hydrochloiic  acid.  I  have  crushed  uiem,  with  the  desire  of  seeing  if  their 
interaal  atoucture  be  fibrous,  as  in  *  unnaiy  pearls,'  but  I  have  not  at  present 
BQooeeded  in  detecting  that  structure.  It  is  probable  that  they  may  possess  a 
central  nucleuB,  indosed  in  ooncenlaic  lamins,  as  in  oolitic  bodies.  I  am  decidedly 
of  opinion  that  the  spherical  is  the  characteristic  form  of  these  bodies,  still  I  have- 
seen  some  of  an  oviform,  or  pyiiform,  and,  very  rarely,  a  bUobed,  form;  if  any  may 
be  asid  to  be  amorphous,  tiiose  have  a  somewhat  botxymdal  surfoce. 

"  In  the  dialk  finom  Gnerry  Hinton,  near  Cambridge.  I  found  plentv  of  '  pearls,' 
and  an  abundance  of  Botaliae  and  Textidarise.  In  a  nragment  of  chalk-man  from 
Borwell,  in  Cambridgeshire,  I  did  not  detect  any  of  the  epherical  bodies.  Qrey 
chalk  firam  Whittin^n,  near  Stoke  Ferry,  in  West  Norfolk,  a  stratum  of  the- 
lower  dwlk,  contains  an  abundance  of  the  *  pearls.'  Foraminifera  appeared  to  be 
not  veiy  numerous ;  but,  as  the  portion  of  chalk  examined  was  exoeedinffly  minute,, 
the  nrop(Miion  of  these  oiganisms  cannot  be  accurately  judged  of.  The  chalk  of 
^affhiun  (medial  chalk)  furnished  great  plenty  of  'pearls;'  that  also  from 
Hitcbam,  in  its  vicinity,  contains  these  *  pearls,'  but  not  in  such  abundance  aa 
the  chalk  of  Swaffham  ;  in  it  I  observed  one  of  a  pyriform  shape,  or  rather  oviform, 
with  a  stem  to  it 

''  The  Norwich  Chalk  (upper  chalk)  has  about  the  same  proportion  of  'pearls' 
as  the  chalk  from  Hitcham.  and  an  abundance  of  FcHtuninifera. 

"  Where  they  are  most  abundant,  you  meet  with  a  regulariy  graduated  series  of 
these  bodies,  from  the  smallest  to  tne  largest ;  and  by  measurement  I  found  the 
fonner  -nAnr  of  an  inch  in  diameter,  the  latter  i^,  so  that,  if  allowed  to  be  those 
precious  bodies,  we  must  consider  them  'seed-pearls'  only.  The  above  described 
bodieaare  very  unlike  Xanthidia— C.  B.  Roas,  F.G.S.,  Great  Yarmouth." 

Thb  Chaptbr  oh  Fossil  Liohtniko. — "  Dear  Sib,— There  is  an  error  about 
I^-  Fiedler's  I>re8den  specimen,  at  page  203,  which  is  sure  to  be  noticed,  unlesif 
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rectified  in  yoor  next  number.  Ton  have  embodied  a  foolroote  in  the  text,  wfakh 
makes  it  read  that  Dr.  Fiedlei^s  specimen  was  found  on  the  eonfines  of  Elollaad 
by  a  shepherd,  which  was  not  the  case.  I  merely  noticed  it  as  a  fiici  of  ocolv 
demonstration  of  the  formation  of  a  fulgurite  given  in  his  woik. — ^Toors;  ftc 

GbOBOB  D.  GtBB." 

Gboloot  of  WiaTON,  OtrxBERLAvn. — ^''SiB, — I  shaU  be  greatly  oUiged  to  IB/ 
of  your  readers  who  can  fumish  me  with  information  as  to  the  geok^  of  this 
neighbourhood,  the  varieties  of  fossils,  and  the  localities  in  which  they  are  most 
abundant— I  am,  yours  respectfully,  Fbakk  Dtmond,  Brookfidd,  near  Wigton, 
Cumberland." 

Ok  a  Pit-Sbctiok  of  Tbrtiart  Strata  at  Woolwich. — 1^  the  Bev. 
T.  G.  Bonnet,  M.A.,  of  Westminster. — "  The  following  descriptionB  of  aaectknof 
the  lower  tertiaries,  at  present  exposed  in  a  sandpit  near  Woolwich,  may  not  be 
uninterestinz  to  some  ot  the  readers  of  T  he  Gbologibt.  The  pit  is  situated  dow 
to  the  road,  Detween  Charlton  and  Woolwich,  and  is  divided  by  the  nSmwj,  In 
&ct,  strictly  speaking,  there  are  two  pits;  one,  the  smaller,  open  to  the  mdj 
the  other,  on  the  other  side  of  the  railway,  it  is  of  this  latter  that  I  iif 
chiefly  to  speak.  When  I  visited  it  two  years  ago,  it  was  tiien  deserted,  bat 
a  considerable  section  has  been  exposed  by  working  for  sand.  The  flv 
exposed  is  as  follows  :^the  measurements  are  only  approximate,  as  I  hid  «> 
instruments— (1.)  Soil,  containing  many  rounded  {wbbles,  more  emctaBj  ift  the 
lower  part  (2  it).    (2.)  TellowisG-grcy  sand,  with  irregular  rust-ooloored 


(5  ft).    CS.)  Sand  and  rolled  pebbles.    In  this  there  are  a  few  thin  jiitKBhi  or 
traces  ot  snells  (3  ft.).    (4.)  A  mass  of  shells  and  rounded  pebbles.    The  liidb 
here  are  irregularly  heajped  together,  as  if  by  the  action  of  the  waves,  jnflt  like  a 
great  shell-lMmk.    Their  quantity  is  so  creat  that,  at  a  short  distanoe^  the  sesm 
appears  like  a  stratum  of  white  rock.    The  shells  are  exceedingly  bnttl^  and, 
oonsequentljT,  it  is  difficult  to  procure  good  specimens,  although  the  numoer  to 
choose  from  lb  enormous.    I  found  about  ten  or  eleven  spedes,  among  which  were 
Melania  intquinatay  Cerithina  fwMdum^  MelanajnU  fiLnformis,  NcUica^  Neritia 
eantobrieaf  N.  globulut,  Peetuncidut,  Cyrma,  &c.    The  pebbles  in  this  seam  are, 
perhaps,  rather  smaller  than  those  above  (2  ft).    (5.)  A  small  band  of  grey  and 
vellow  sand  (3  or  4  inches).    (6.)  Small  pebbles,  sand,  and  shells.    The  sh^  as 
before,  but  not  quite  so  abundant    This  stratum  always  formed  a  talus  on  the 
difi'  (10  ft.).    (7.)  Bluish  and  dark  day  <[13ftX    The  last  7  feet  comnoeed  of 
layers  of  different  shades.    The  effiact  of  this  part,  when  seen  from  a  little  oistance, 
is  very  curious.    The  great  number  of  parallel  laminae  of  different  shades  look  as 
though  the  &ce  of  the  diff  had  been  ruled  with  differently  shaded  inks.    Shdls 
are  plentiful  in  this,  but  veiy  difficult  to  obtain  perfect,  there  are  not  so  many 
varieties,  apparently,  as  abov&  The  most  plentiful  are,  Mdania  meqtUnata  (laige)} 
CerUhium  funatum,  Cyrena  cordata,  and  0.  atneiformis  ;  the  last  veiy  abundant 
lying  horizontally  with  the  valves  dosed,  as  though  they  had  been  en^alphea 
while  alive,  or  immediately  after  death.    Ovster^hells  also  occur,  espediuly  m  a 
seam  about  2  feet  from  the  bottom  of  the  bed.    They  are  freauentiy  of  consider- 
able size,  and  fonn  conglomerated  masses.    (8.)  Three  seams  oi  yellow  sand,  with 
thin  clay  partings.    This  sand,  I  am  informed^  is  used  for  the  moulds  in  casting 
brass  (3  ft.).    (9.)  Grey  sand,  used  in  casting  uron  (12  ft).    Whitish  sand,  called 
the  *  silver  sand,'  used  in  making  potteiy.    This  oed  is  of  great  thickness,  not 
less,  I  should  think,  than  60  feet 

**  The  above  section  is  made  in  a  line  nearly  at  right  an^^les  to  the  river,  and  the 
beds  slope  graduallv  upwards  in  that  direction.  In  the  other  pit,  by  the  roadside, 
the  section  parallel  to  the  road,  shows  onlv  beds  9,  10,  8,  ana  perhaps  part  of  7- 
There  also  appears  to  be  a  small  seam  of  pebbles  separating  9  and  S ;  but  with 
regard  to  these  I  cannot  speak  with  certainty,  as  they  were  nigh  up  in  the  ftce 
of  the  cliff,  and  I  had  not  time  to  make  an  accurate  examination,  inaeed,  I  doubt 
whether  it  could  be  accomplished  without  some  risk.  In  this  place  the  chalk  has 
been  reached  just  below  the  level  of  the  road. 

**  The  beds  exposed  in  some  other  parts  of  the  pits  are  a  good  deal  bent ;  in  one 
place  they  appear  to  be  bent  over  a  projection  of^the  white  sand,  vdiich  seems  to 
have  formed  a  sort  of  mound  or  shoaL 
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'*  1  slunild  mention  that  the jdt  is  doied  to  the  public,  but  that  probiUj  anj 
sitor  would  be  (dmitted,  as  I  ms,  bj  the  courtesy  of  tne  maiuger.  Ml.  AU»i, 


■  Woolwich.' 


Teitluy  Etnu  ■!  CbulK 


Tbb  FLEBTi  or  High  Port. — B;  Mark  Nornah,  of  Ventnor. — "  High  Port 
i>  B  local  name,  lon^  ago  givea  bv  fishermen  and  nnu^Iera  to  a  range  of  low  clifb, 
beginning  a  little  dietuice  &om  uie  Fiahennan'a  Cottace,  at  the  easUm  extremity 
of  tbe  town  of  Ventnor,  and  ending  in  a  headland  (ailed  Whiteetone  Point,  oeur 
Honeaboe  Bay,  below  BonchurclL 

"  The  cliSa  aie  composed  of  the  dibrit  of  the  different  depoaita  conatitntJne  the 
upper  portion  of  the  cretaceous  series,  or  rather  the  harder  portion  of  bocd,  aa 
there  is  no  evidence  of  the  presence  of  the  upper  white  chalk,  except  its  flmta 
imbedded  in  compact  maases  m  the  stiff  days  formed  by  the  decomposition  of  the 
chalk,  and  which  in  some  pbces  resemblea^ipe-clay.  lOiis  ia  extremelv  tenadooa, 
of  a  mdlish-white  colour,  and  holds  the  flints  so  well  together  that  tney  form  in 
nuuiy  ipota  the  entire  fiice  of  the  clifl',  fmra  which  ther  are  with  difficulty 
atiBcted  by  the  hand  ;  but  theseaencrmchingat  the  base  uf  the  clifCa  underminea 
and  waahea  them  out,  and  then  they  are  drifted  along  the  shore,  and  such  aa 
•Milain  fonil  shells,  tec,  foil  to  the  share  of  the  collector,  while  those  that  contain 
■pongea  are  eaeerly  sought  for  by  the  visitor  for  the  purpose  of  being  converted 
into  brDocbCB,^acelets,  &c.  The  sponges  and  zoophytes  will  be  enumerated  in 
the  Kqael. 

"  The  bert  flints  for  the  collector  to  break  in  searching  for  fbsatls  are  round 
flattened  boulden,  varying  in  aize  from  one  to  two  or  three  feet  in  circumference, 
iif  a  light-reddish  colour,  and  smooth  on  the  outside  ;  they  break  with  a  ting  like 
ttttb^ware,  are  of  a  white  or  cream  colour,  and  many  of  them  contain  cavities 
BUed  with  a  whitish  powder,  much  reKmbiing  pulverized  chalk  to  tbe  sight,  but 
lo  the  touch  it  is  gntty  and  does  not  reiuiily  leave  traces  on  the  fingers  as  chalk 
wtmlddo. 
"  TbMe  flints  contain  splendid  fbssils,  and  it  was  &oiu  this  class  that  tbe  alveoliw 
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of  a  BeIenmiteIU4  figured  in  p.  317,  of  MantdFs  *  Ittaxauam  tmxsai  HimVkd 
Wigfat/  ^"^  obtained  br  m}r  friend  and  brother  oaUector,  Matthew  Hala  Tie 
external  shell  of  the  Beiemnitella  is  alwajs  wanting,  but  the  cast  of  it  RMnta 
the  shape  of  a  circular  cavity,  having  the  peak  of  the  alveolns  or  piimgmaeaBe  si 
the  bottom.  Those  fossils  are  extremely  rare,  and  when  found,  gnat  care  akald 
be  taken  not  to  make  too  fi«e  use  of  the  hammer,  or  the  ddicate  point  ol  theiasd 
is  sure  to  fly  off.  I  have  always  found  that  the  best  and  safest  coune  to  punas  it 
to  break  off  the  flint,  in  a  \u^  lump,  that  ccmtains  the  specimen,  and  safasDit  it 
to  the  lapidary's  wheel,  which  is  certain  to  be  attended  with  snooasa  in  tie 
hands  (tf  such  a  skilful  workman  as  my  friend  Mr.  John  BilliogB,  of  TeBtBar, 
who  developed  Ibr  Mr.  Beckles  the  figured  specimen  to  which  I  have  alluded. 

"  Spines  of  the  Gidaris  also  occur  in  the  same  state,  with  this  difepeooeL  thit 
they  oxilv  leave  the  impressions  of  their  fluted  sides  in  a  little  round  hole  m  tte 
flint.  The  0<dertte$  waia  is  also  found  in  a  beautiful  state  of  preserratiiHi,  "^ 
its  rows  of  slender  spines  ranged  in  triple  lines  across  the  cast  of  the  abdl,  m 
and  small  as  the  points  of  a  needle,  and  extending,  from  the  oval  to  the 
aperture.  Caste  <^  Ahynchonellas  are  also  found-  ih<  m  pwlb^  »aaite 
with  the  diftbront  gpeoMci  Echinus  that  oeeor  in  iheuiH^  ehalk,  are 
soaeof  the  most  promineiit  that  are  met  wilftL  JAaddition  fetfae  white  fl 
fliay  be  added  those  of  t^j^sey  aMdblaek  ifinfi^  which  am  imbedded  m-mMtwi 
day,  a  large  msss  of  which  occum^  on  boUi  sides  of  the  Point,»aboiiS.  Aty  m» 
from  the  Fisherman's  Cottage,  towaids  Sonohuroh,  interepemtf  witft  fcn^  hm* 

tifSfVf  chalk  containing  few  fossils.    There  is  an  outlier  of  iShe  k miBUai  partfea 

of  the  white  chalk,  containing  a  few  small  flints^  at  intervals,  wf th  fli^  rtiiMili  i 
of  a  small  species  of  Inooeramus,  associated  with  MfjfhOumelk^^  p^0&iiS0  fiid 
fragments  of  comminuted^  shells,  Bryoaoa^  ^enna^  ^nes  of  Cidairttea,  Ak  ttwks 
of  the  white  chalk,  intermingled  with  masses  of  1»e  upper  greeassnd*  ai%  garttuul 
along  the  shore  until  we  arrive  at  White  Stone  Point,  near  HoAesboe  Bsf  ,  whkh 
is  almost  wholly  composed  of  chalk-rubble,  in  blocks  from*  the  size  or  a  snaQ 
cottage  to  pieces  of  six  inches  sqnare.  oomprisuif  r^nseataHSves  of  everj  layer 
of  both  the  lower  and  middle  chalk  (out  none  of  the  upper) ;  tlie  larger  blocks 
consist  chiefly  of  the  lower  or  grey  chalk,  many  of  which  contain  good  specimens 
of  Siphonia  with  other  fossils,  such  as  Ammonites,  TuireUltes,  Deaf^tes.  ta^ 
much  distorted  by  pressure.  Further  on  we  come  to  Horseshoe  &y,  an  indenta- 
tion of  the  shore  caused  by  a  lai^  mass  of  Gault  intervening  between  two  head- 
lands of  chalk  rains.  The  easternmost  headland  is  cimped  witii  drift,  in  whidi 
some  workmen,  a  short  time  back,  discovered  a  iwrtion  of  the  dniU  of  an  eleplisBt* 
with  a  few  teeth  of  some  oth^  animal,  and  the  jaw-bone  of  a  youn^  whala  The 
flints  are  scattered  also  along  the  shore  from  thence  to  Sandown,  and  a  little 
fiuifaer  to  the  eastward  we  come  upon  the  lower  green-sand,  at  Monk's  Bsy,  jort 
below  the  old  church  of  Bonchurch^  built  by  the  monks  of  Lyra,  in  the  year  155, 


and  in  which  bay  thev  liuided  axter  having  bravely  crossed  ttie  channel  ftoci 
Normandy,  and  preached  to  the  islanders  the  truth  which  St  BonUaoe  had 
attested  with  his  blood ;  it  is  a  curious  circumstance  that  those  monks  should  land 
and  dioose  one  of  the  loveliest  spots  in  creation  for  their  fixture  resideno& 

"Fouilt  from  the  FlinU. 

''  CkoanUei,  three  or  four  varieties. — The  mass  of  the  Oboanite  often  preaents  tiie 
appearance,  when  cut  by  the  lapidary  into  slioel^  of  moss,  hence  they  aie  often 
tenned  '  moss-aeates.'  Many  of  these  from  tliis  neighbourhood  exhibit  splendid 
colours,  caused  by  the  infiltration  of  iron,  which  contrast  with  Uie  blfdsh  tinee 
of  the  chalcedony  between  the  fermginoiis  bands.  When  they  exhibit  this 
appearance,  they  are  called  '  landseapeetfates,'  and  are  mush  sought  after  for 
brooch-stones  by  visitors,  being  preferred  for  Iheir  beanty  to  the  fiur*  finned 
Brighton-pebbles,  in  whicn  the  oxide  of  iron  predominates  so  nmch  as  to  render 
the  darker  portions  black,  instead  of  red,  blue,  and  yellow,  like  those  of  thia 
neighbourhood. 

*°  VentneuUtes,  seveml  varieties. 

»  /Tr.'yMi^._xhe  shells  of  the  larger  Inooerami  were  subject  to  the  ravatfes  of  a 
^*asitiai]  sponge,  which  destroyed  the  intermediate  substuiocvmvikig 
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the  outer  and  inner  plutes  entire,  and  Bupported  only  b?  thin  pactitions.  Sped- 
oienfl  exhibiting  these  mpeanmoes  are  mil  of  fflnaU  oolong  cells,  connected  b^ 
linear  perf<»ationfl»  which  are  either  empty  or  filled  with  cnaLk  or  flint ;  in  th!e 
latter  caae  they  give  nse  to  a  curious  class  of  fossUs,  the  nature  of  whidi  the  kite 
Rev.  Mr.  Conybeaie  has  jpven  an  ingenious  explanation  in  the  second  volume  of 
the  '  Geological  Transactions.*  These  fossils  being  the  siliceous  casts  of  audi 
excavated  cells. 

^*  SpoKffesy  many  varieties  (branched;  conical,  and  round).— Elongated  pieoes  of 
smooui  round  flint  often  occur,  having  a  cavity  filled  with  another  flint,  cor- 
responding to  the  cavity,  whidi  on  breaking  is  found  to  be  white  and  oiamelled  on 
the  outside.  Many  sucn  occur,  having  thus  a  flint  within  a  flint^heath.  Splendid 
specimens  of  mammilated  chalcedony  ate  sometimes  found  in  the  hollows  left  by 
decomposed  sponges  in  flints.  The  writer  once  saw  a  specimen  about  nine  inches 
by  six,  with  the  mammillapi  of  the  size  of  large  grapes,  and  of  a  beautiful  blue 
ooloiu:.  This  mammillation  is  the  cause  of  the  (£alcedony,  occasionaUy,  in  the 
landacape-agates  assuming,  when  cut  and  polished,  a  hanuneied  appearance,  like 
the  manes  left  by  the  workmen  on  copper,  and  is  from  that  cause  vulgariy  called 
*  hammered  chalcedony.' 

''  Foraminifera,---By  means  of  a  small  lens  I  have  beoi  enabled  to  detect  several 
species.  LUuUa  NcuUiloidea,  and  PlacopnUna  irregularity  are  the  most  prominent, 
and  can  often  be  detected  with  the  naked  eye. 

^*  Micrasier  eor-anguinvmy  Ananchytei  ovatutf  QcUeriUa  MogaleruBy  OidcuritM 
(sevend  varieties),  MaraupiteM  (plates  of),  Etcfiara  dittieJia,  Bhynchonella  octoplieaia, 
JR.  9ubplic€Uay  Terebraiula  semiglohoaaf  T.  subrotwida,  T.  cameay  Mo/gaa  pumiUu, 
Oatrea  veicicularis  (and  other  species),  Pecten  quinque-eostatut,  Inoceramus 
Lamarckii  (and  other  species),  Plagiotloma  Hoperiiy  Spondyliu  tpinoium, — These 
last  are  generally  found  on  tne  outside  of  the  flints,  in  a  remarkable  state  of 
preservation  ;  they  are  also  found,  although  less  often,  in  the  body  of  the  flint. 

"  Area  {sfedes  of),  Belemniiea. — Casts  of  two  or  thiee  varieties  of  the  latter  are 
found,  but  in  most  cases  nothinfl^  is  left  of  the  body  of  the  fossils  but  a  hollow 
tube-like  cavity,  with  the  cast  of  the  phragmacone." 

EifCBiifiTss  AND  CBI50ID& — "  Dbar  cfiB, — Will  you  kindly  inform  me  if  the 
Encrinite  be  a  species  of  Orinoid  ?    M^^  reason  for  asking  is,  that  M'Oausland, 
in  his  '  Sermons  in  Stones/  fourth  edition,  p.  51,  states  that  the  Encrinite  '  is 
a  species  of  Starfish  fixed  on  the  top  of  a  flexible  stalk,  rising  from  and  fiajstencMl 
to  the  bottom  of  the  water ;'  and  in  the  first  number  of  Th£  GsoiiOaiST  I  find 
under  the  head  of '  Woodocrinus,'  a  descri^ion  of  its  stem  as  being  '  invariably 
tapering,'  so  that  the  longer  it  is  the  thmner  it  becomes.     This  circumstance 
would  I^  us  to  imagine,  that  the  creature  floated  freely  in  the  water,  and  that 
the  stems  were  used  to  balance  it,  and  keep  it  upright  while  it  floated    Should 
this  fact  be  established,  it  will  place  this  genus  oetween  the  free  Comatula  and 
the  &sed  (Mnoid.    The  ComatuJa  here  mentioned  as  ^  free,'  is  noticed  in  M^Caus- 
land's  work  as  '  the  existing  representative,'  with  the  Pentacrinut  Oapvl-Medumgy 
of  the  primeval   Encrinite.— I  am,  Sir.  yours  truly,  M.  C.  H."— Crinoids,  or 
Crinoidea,  is  a  general  family  name  for  toe  many  genera  of  Kncrinites,  Actino- 
crinites,  rentacrmites,  Apiocrinites,  &c.    The  generic  name  of  Encrinites  is  some- 
times loosely  used  for  the  same  purpose,  havmg  been  the  word  adopted  by  old 
natundists  for  these  creatures,    ^ut  the  generic  name  Encrimtt  having  been 
restricted  in  modem  nomenclature  to  the  Brunswick  Encrinite,  the  word  Cnnoidea 
is  better  adapted  as  a  general  fiunily  term.    Still  Crinoid  and  Enoinite  are  used 
by  authors  mdifferenuv.    Both  our  correspondent  and  M'Causland  (as  quoted) 
use  the  word  *'  species'^  in  a  loose  sense  for  ^*  kind."    Most  Orinoids  were  fixed 
by  roots  at  the  end  of  their  steins,  but  th^  Woodocrinus  appears  to  have  been  one 
01  the  exceptions,  and  seems  to  have  been  destitute  of  them.    It  might  possibly 
have  floated,  but  more  likely  it  grovelled  in  the  mud  or  sand,  or  lolled  on  tne  ooril 
bejiks. 

Faoofl  15  BOLTD  Stonb  and  in  Tbbes  :  MTLS&  Spidebs  ih  Flikt.— '' Dear 
Sir, — Sometimes,  in  r^;arding  one  special  class  of  &cts,  we  are  apt  to  overlook 
othezB  of  a  similar  nature,  from  which  much  knowledge  may  be  gained.  In 
leferring  to  vol  xzxiz.  of  tne  '  Gentleman's  Magazine'  (1769)  for  another  purpose 
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this  morning,  I  came  acrosB  the  foUowing  extract  in  a  review  d  Pennanf  s  Bus; 
Zoology,  then  just  published,  with  some  ranarks  of  Mr.  How  ;  which  pasoa^ 
I  thiiuL,  have  a  valuable  bearing  on  the  questions  mised  bj  some  of  yois  a^l^ 
spondents  about  live  toads  and  frogs  in  solid  stone ;  as  the  existence  of  soi 
b&trachians,  inclosed  in  the  solid  wood  of  trees,  tends  to  stienstben  ^trar  tafeaia^ 
arguments  of  the  recent  development  of  those  animals  in  such  8itaation&— T<<es 
truly,  F.  a  A."— «*  To  conclude  the  account  (of  the  toad)  with  the  marTdki&  tU 
animal  is  said  to  have  often  been  found  in  the  midst  of  solid  rocks,  and  e^  s 
the  centre  of  growing  trees,  imprisoned  in  a  small  hollow,  to  whidi  niere  vss  s  t 
the  least  adit  or  entrance ;  how  the  animal  breathed,  or  how  it  subsisted  ?:^ 
posing  the  possibility  of  its  confinement),  is  past  our  comprehenaco.    B<i 
solution  of  this  phenomenon  is  £ur  from  satismctory ;  yet,  as  we  have  the  era 
Bacon's  authority  for  the  &ct,  we  do  not  entirely  deny  our  assent  to  it    Bewe^ 
Plot's  and  Bacon's  authority  we  can  quote  another  for  this  fiurt,  viz.  Bradk^i- 
his  •  PhQoeophical  Account  of  the  Works  of  Nature,'  p.  164,  where  he  am 
'  We  have  instances  of  toads  that  have  been  found  in  small  cavities  in  the  oadilr 
of  laige  blocks  of  hard  stone.'     And  I  was  once  ey&-witness  of  a  toad  whkk  w 
sawed  out  of  the  centre  or  heart  of  the  trunk  of  a  laxze  oak.    At  CaXsgnmj  sl- 
Beading,  a  spider  was  found  in  the  middle  of  a  solid  mnt    It  was  alive,  bet  died 
instantly  on  beinf  exposed  to  the  air.    The  cavity  in  which  it  was  indo«>d  nt 
as  smooth  as  if  polished,  of  an  oval  shape,  about  three-fourths  of  an  inch  io  )bb^ 
and  about  half  an  inch  over. — I).  H." 


REVIEWS. 

Oeological  Map  •/  Central  Europe,  compiled  from  the  newed  tiuUeriaU,  B^  ^ 
Bach. 

{Oeologische  Karte  von  Central  Europe  nach  dem  neuetten  Materialen  bearheileL  Vcs 
HziKRicH  Bach.)  Stuttgart :  £.  Schweizerbach.  London :  WiUiana  sac 
Noigata    1859. 

This  is  a  very  good  chromo-lithograplied  map,  25  by  21  inches  in  size.  I^ 
includes  the  &;reater  part  of  England  and  Wales  (as  hi^  up  as  Newcastle,  az^s^ 
far  westwardiy  as  Whitehaven  and  Portland),  and  it  raiches  to  SeelazMi^ 
Bemholm  on  the  North  of  Europe  ;  to  Dantzic,  Cracow,  and  the  Caipathis&> 
on  the  East ;  to  Perugia,  Toulon,  and  the  Pyrenees,  on  the  South  ;  and  takes  ic 
Deux,  Bordeaux,  Nantes,  and  St  Malo.  in  its  western  border.  The  tertiaiy  aiei» 
of  London,  Hants,  Paris,  Brussels,  Boraeaux,  Switzerland,  and  Vienna  are  rect^ 
nised  at  a  glance,  and  readily  show  their  relation  to  the  later  Tertiszies  « 
North  Germany,  Northern  Italy,  &c.  on  the  one  hand,  and  to  the  SecondAi? 
rocks  on  the  other.  So  also  the  Jurassic  area  (after  Oppel)  and  the  older  fonn^ 
tions,  are  clearly  seen  in  their  geolodcal  and  physical  relations  to  the  other  roc^ 
and  to  the  present  geography  of  England  and  Europe.  The  Gneissic  plstesu  <s 
Central  France,  and  the  porphyritic  areas  of  Thuringia  and  Bohemia,  abo  st^ 
well  out,  without  interfering  too  strondy  with  the  other  colouis.  With  the 
explanation  of  the  colours,  are  succinct  German,  French,  and  English  tables  ci 
the  strata,  so  that  this  map  will  be  available  in  the  hands  of  any  one  vrantipg  ^ 
good  general  geological  map  of  Central  Europe,  portable,  and  of  moderate  pn*^ 
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SKETCHES  FROM  NOTE-BOOKS. 

No.  1.— NOTE  ON  SOME  GRANITE-TORS. 

Br  T,  Rdpbrt  Jones,  F.G.S. 

Mxut  of  the  cxtmmon  tlungs  that  occur  to  tis  in  our  walks  and  rides 
near  home,  and  which  occasionally  are  noted  in  our  memorandnm- 
boolcs  on  account  of  the  clearness  of  tlieir  features,  or  for  the  sake 
of  some  occasional  pecoliarities  in  the  details  observable  in  them, 
may  not  only  o^n  prove  as  nsefnl  exemplifications  of  natnral  pro- 


cesses and  phenomena  as  facta  and  instances  brought  &om   any 
distant  part  of  the  world,  but  may  bear  repeated  description  and 
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fresh  demonstration  for  the  sake  of  geological  enqoirers,  such 
as  many  of  the  coireBpondents  of  The  Oeolooist  most  neces- 
sarily be, 

1  here  propose  to  offer  a  note  on  some  of  the  reitiilte  of  weathering; 
on  granite-rocks.  My  note-book  of  last  year  contains  one  or  tno 
sketches  illostrating  that  subject,  and  reminding  me  of  much  that 
has  been  written  by  others  about  it. 


In  granitic  regions  we  often  find  the  snrface  of  the  countries  dis- 
tinguished  by  peaks  and  crags  ;  irregularly  prominent  mAsscs  of 
mdely-heaped  rock-fragraents,  forming  "  tors ;"  more  regularly  pile*l 
isolated  heaps  or  pillars,  such  as  "  eheesewrings ;"  and  sometimes  s 
peak  or  pile  surmounted  by  a  single,  moveable,  and  well-pol'icd 
mass,  constituting  a  rocking  or  logging  stone.  Figs.  1,  3,  and  4, 
which  illustrate  these  three  forms  that  weathered  granite-rock  pff- 
Bents,  are  copied  from  the  plates  illustrating  Dr.  M'CuIlorli' 
memoir  on  the  granite-tors  of  Cornwall,  in  vol.  ii.  of  the  Trans- 
actions of  the  Geological  Society,  1848.  In  this  memoir  mocli 
valuable  information  will  be  found ;  and  the  difficulties  of  the  sub- 
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S.— Haytnr,  Dartmoor,  Deron. 


Ugn.  4.— The  Lo^S"*  SWDe,  St  LeTins,  Cornwull. 
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joot  are  also  well  brought  out  to  view,  and  exposed  tor  «A«m^ 
Babseqnent  obBervere.     Not  mach,  however,  has  been  done  mm*  ' 
date  of  that  memoir.     Mr.  Ormerod'a  communicatioii  on  the  iti- 
boeina  of  Dartmoor,  in  the  Geological  Society's  Jonni«l,185c,'i 
liv.,  p.  16,  Ac.,  coatainB  a  rSaame  of  onr  present  knowledge 
Enbject,  and  to  this  we  shall  presently  recnr.     Fig.  5  reprseoili' 
of  the  Dartmoor  tors,  the  granitic  boss  known  as  Blackistow;  uJ 
fig.  3  is  a  sketch  of  Haytor  (eastern  aide),  also  in  Dartmoor,  Tkl 
latter  is  from  my  not»-book ;  and,  in  connection  with  some  SI*" 
ances  on  tbe  faces  of  the  granite-qnarries  on  the  k>wer  groooB^ 


the  westward,  offers  an  interesting  illnstratioD  of  the  method  m  "* 
formation  of  "tors,"  "cheeaewrings,"  uid  "logging  stones." 

A  few  hundred  yards  below  Haytor  is  an  old  qnany,  the  Bn"""' 
faces  of  which  are  formed  of  the  joint-planes  of  the  granite.  ''''* 
faces  show  many  of  the  croBS-joints ;  and  on  the  eastern  &ce  tK 
north-md-Bonth  perpendicnlar  joints  are  plainly  seen  here  aad  l''^'^ 
to  be  the  channels  by  which  the  rain  and  &ost  are  working  '^ 
way  into  the  rock,  prodncing  innumerable  minato  cracks  clo*  '" 
and  mostly  parallel  with  the  great  fissures  (fig.  6).  This  is  especii^'j 
the  case  beneath  the  surface-soil,  where  the  joints  are  enlai^  "''" 
a  compc'     '  of  cmcks,  minutely  cntting  up  the  stone  ui'i' 
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>8e  BplinteiB  and  sand.  In  some  instances,  in  tlie  qnany  and  on 
e  ixeiglilx>iirmg  banks,  this  sand,  or  decomposed  granite,  has  fallen 
it  and  is  scattered  down  the  slopes  in  thick  beds,  forming  the 
^ranit  poxuri"   of  continental  geologists.     This  substance  covers 


6.— Joints  in  Granite,  SMtem  Face  of  Old  Qoarry,  below  Haytor. 

vast  areas  in  some  granitic  regions,  and  is  used  for  the  purposes  to 
which  sand  and  gravel  are  applied  in  tertiary  and  alluvial  districts. 
In  this  old  quarry  the  horizontal  joints  of  the  granite  are  less 
widened  than  are  the  perpendicular  joints  by  atmospheric  causes  act- 
ing on  their  bounding  planes. 

In  another  quarry,  on  still  lower  ground,  and  but  little  Airther 
to  the  west  (from  which  the  granite  was  chiefly  obtained  for 
building  London  Bridge),   the  vertical  and  horizontal,  joints  are 


Lign.  7.— Eaatem  Face  of  New  Qoarry,  Haytor. 


^gdin  well  seen  on  the  smooth  sides  of  the  pit.  Fig.  7  shows 
^he  eastern  face.  Here  the  joints  are  all  closed,  and  their  sides 
ttre  nearly  unaffected  by  change,  except  some  alteration  in  the 
colour  of   the   stone   along  their  lines.    At   one  spot,   shown  in 
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fig.  8,  just  beneath  the  botEbuoq  of  the  ground,  it  can,  however,  be  &• 
tinctlj  seen  that  some  change  is  going  on,  because  tlie  joint-iiBK 
are  rather  more  distinctly  visible  and  the  horizontid  lines  moR 
numerous ;  and  here  we  may  observe  (standing  on  the  bank  of  tk 
lower  quarry,  with  the  eastern  or  upper  &ce  of  the  older  quany  ia 
view,  and  the  prominent  mass  of  Haytor  still  higher  up  and  futlier 
off)  a  teaching  series  of  appearances  in  the  granite.  In  the  fiioe  c: 
the  newest  quarry  we  see  the  joints  in  their  natural  condition,  almost 
unaffected  by  the  percolation  of  surface-waters,  and  by  exposure  u 
weather  for  the  last  thirty  or  forty  years  ;  but  in  one  small  pordon 
of  this  face  already  alluded  to,  may  be  traced  in  outHne  the  secdou-' 
areas  of  several  flattish  blocks  of  granite  (fig.  8),  of  various  dimec- 


Lign.  8.— Portion  of  Eastern  Face,  New  Qoazry,  Haytor. 

sions,  bounded  by  joint-lines,  and  which  would  be  in  the  course  of 
time,  if  exposed  to  adequate  agencies,  separated  one  from  the  other 
by  the  removal  of  the  intervening  softer  part  of  the  rock,  and  wonli^ 
either  be  tumbled  down  by  force  of  gravity,  or  would  remain  pil^ 
up  more  or  less  regularly  one  upon  another  (if  the  destruction  of 
the  rock  took  place  in  the  air  without  the  intervention  of  the  sea  or 
rivers).     There  is  one  such  mass,  marked  out  by  the  intersectioD  of 
oblique  joints  (indicated  by  a  in  fig.  8)  which  might  possibly  weather 
away  into  a  sufficiently  symmetrical  form  as  to  remain  poised  on  the 
underlying  hump-backed  mass  of  rock  which  is  so  bounded  by  joints 
as  to  promise  to  withstand  the   destructive   action  of  wind  «n<i 
weather,  should  ever  time  bring  about  such  changes  of  the  8urfa<* 
as  would  lead  to  the  modification  of  the  Dartmoor  district  and  expo>'^ 
it  to  the  erosive  action  of  air  and  water  in  those  long  continued  p^ 
cesses  which  have  in  former  times  cut  out  and  left  the  uprising  m^f ^ 
nf  TTf^ytor  on  the  hill  above  (fig.  3)  : — and  the  slow,  but  possibly  n^^ 
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'eaker,  aotion  of  these  processes  we  see  already  prodncing  effect  on 
ae  exposed  granite*faces  of  the  old  quarry  at  its  foot  (fig.  6) . 

Granite  (like  other  rocks  of  igneous  origin,  and  like  many  of 
queons  formation  also)  is  always  cut  through  by  joints  or  fissures 
acre  or  less  regularly,  and  these  have  probably  originated  in  the 
:ontraciioxi  of  the  rocky  mass  whilst  cooling.  The  rain-water  trickles 
krough  these  lines  of  joints,  decomposes  the  granite  along  the 
:racks,  ividening  them  and  rounding  off  the  angles  of  their  inter- 
sections, and  ultimately  only  the  harder  masses,  or  the  hearts  of  the 
blocks  defined  by  the  joints,  remain  as  solid  crystalline  granite,  some, 
though  little,  of  the  quartz  of  the  granite  is  dissolved  away  by  the 
water  ;  the  ii'on  becomes  oxydized  and  weakens  the  rock  ;  but  it  is 
chiefly  the  felspar  that  is  decomposed  by  the  action  of  carbonic  acid, 
its  alkalies  are  removed,  and  its  residue  is  washed  away  in  the  form 
of  white  clay,  the  material  so  useful  to  porcelain-manufacturers,  and 
prepared  artificially  to  a  large  extent  from  felspar-rocks.  The 
quartz-crystals  remain  as  sand ;  the  mica  also  remains,  but  is  less 
observable,  and  is  partially  decomposed. 

Prof.  J.  Phillips  has  the  following  pertinent  remarks  on  the  waste 
of  felspathic  rocks  (Manual  of  Geology,  new  edit.,  1855,  p.  468)  : — 

"  The  exterior  of  most  uncrystalline  rocks  and  buildings  seem  to 
be  slowly   eaten  away  by  the  moisture  and  carbonic  acid  of  the  air  ; 
but  the  influence  of  this  destructive  agent  is  most  remarkable  among 
the  felspathic  rocks  ;  whether,  like  granite,  they  are  originally  crys- 
talline, or,  like  millstone-grit,  composed  of  fragmented  masses.     The 
felspathic  portion  of  the  hypersthene-rocks  of  Carrock  Fell  is  so 
wasted  that  the  crystals  of  hypersthene  and  magnetic  iron  are  pro- 
jected from  the  surface  considerably.     Some  greenstone-dykes  are 
thus  entirely  decomposed  to  great  depths  from  the   surface,   and 
whole  rocks  of  granite,  secretly  rotten,  wait  only  for  an  earthquake 
or  water-spout  to  be  entirely  reduced  to  fragments.     Those  who  have 
seen  the  crumbled  granite  of    Muncaster  Fell  in  Cumberland,  or 
Castle  Abhol  in  Arran,  surrounded  by  heaps  of  its  disintegrated  in- 
gredients, must  have  been  struck  by  the  importance  of  this  pheno- 
menon in  reasonings  concerning  the  origin  of  many  stratified  rocks." 
Where  granitic  or  other  felspathic  rocks  form  mountain-masses, 
tbey  have  often  been  shattered  in  the  elevation  of  the  region ;  and 
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this  condition,  aided  bj  their  partial  destmction  by  tiie  atmospherp. 
has  led  to  the  formation  of  those  mgged  fields  of  loose  incgnlar 
angular  blocks  and  masses,  picturesque  in  their  desolation,  wh^i 
Von  Bach  has  termed  the  '* Felsen-Meere"  or  ''seas  of  rodksS* 
Between  these  gigantic  fragments  and  the  sand  of  Hie  ^gruai 
ponrri'*  is  a  wide  difierence  as  to  appearance ;  but  the  peculiar  joini- 
ings  of  the  rock  and  the  rottenness  of  the  felspar  lead  alike  to  th^se 
two  conditions  of  granite  rock.  The  "  granit  ponrri,"  consistziig  of 
qnarts-grains  and  half  destroyed  crystals  of  felspar,  with  or  withaot 
minnte  flakes  of  mica,  when  cemented  with  sOex,  whic^  has  beai 
dissolved  by  water  and  re-arranged  among  the  sandy  materials, 
becomes  "  arkose,'*  and  frequently  resembles  real  granite  so  dosdj 
that  only  a  practised  eye  can  recognize  the  difference. 

Igneous  rocks,  such  as  basalt  and  some  trappean  rocks,  firequenth 
harden  into  nodular  masses  having  a  concentric  structure ;  and  when 
these  concretions  have  pressed  closely  upon  each  other  in  the  process 
of  cooling,  a  prismatic  or  columnar  structure  has  been  formed  in  the 
rock.  Sometimes  this  concretionary  structure  is  only  visible  when 
the  mass  of  trap  is  decomposiag,  or  when  the  prisms  are  broken. 
So  also  in  granite  and  some  allied  forms  of  rock,  we  have  occasionaDy 
a  nodular  structure.  This  is  seen,  in  the  same  way,  in  the  so-called 
'^Gorsican  granite"  or  ^' Neapolonite" ;  and  small  globular  lumps 
are  not  uncommon  in  the  granite  of  Dartmoor.  But  some  gn^t 
granite-masses  weather  into  curved  laminte  of  rock,  showing  indica- 
tions of  concretionary  form  on  the  large  scale  (see  fig.  5).  Indeed 
the  rounding  off  of  the  angles  of  the  great  horizontal  slabs  forming 
Haytor  (fig.  3),  and  the  "  Cheesewring"  (fig.  2)  seem  to  point  to 
the  fact  that  nearly  every  mass  or  block  limited  by  the  intersecting 
joints  in  granite  may  be  regarded  as  having  a  nucleus  of  its  own,  or 
a  central  point  within  it  from  whence  the  crystallization  began  on 
cooling,  and  that  the  comers  of  those  blocks  would  the  most  readily 
erfoliate  on  account  of  their  being  most  independent  of  the  harden- 
ing influence  of  such  concentric  crystallization. 

By  way  of  comparison  with  and  in  illustration  of  the  granite  of 
Dartmoor  and  Cornwall,  some  of  the  features  of  which  are  shown  in 
the  accompanying  figures,  I  will  quote  Prof.  W.  Macgillivray's 
J '—i.\Qji  of  a  part  of  Scotland : — 
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"  la  the  upper  part  of  Aberdeenshire  I  have  observed  that  the 
granitic   mountains  are  very  remarkable  for  their  extreme  sterility 
and    the    desolate    aspect  that    they    present.     The    summits    are 
rounded,    sometimes  nearly  flat,  to  a  great  extent,  and  entirely 
covered  by  disintegrating  blooks  and  stones,  together  with  gravel  and 
sand.     Some  of  them  present  protuberances,  consisting  of  granite 
much    decomposed,    forming    tabular   masses,  intersected    perpen- 
dicularly   by  fissures,  and  evidently  portions  of  the  mass  of  the 
mountain,  which  have  either  originally  protruded  beyond  the  surface, 
or  have  resisted  disintegration.     Most  of  the  mountains  exhibit  per-> 
pendicnlar  precipices  near  the  summit,  which  generally  assumes  the 
circular  form,  constituting  the  hollows  named  ''  corries,"  and  having 
a  lake  at  their  base.     The  rock  near  the  surfiace,  wherever  it  is  ex- 
posed, has  spHt  into  tabular  masses,  generally  pretty  regular,  and 
exhibiting  the  appearance  of    strata,    intersected    by  rectangular 
fissures.     The  true  nature  of  these  tables,  however,  is  really  under- 
stood on  examining  the  precipices,  where  they  are  best  seen,  and 
where,  notwithstanding,  the  perpendicular  fissures  more  resemble 
the  seams  of  strata.     There  is  no  tendency  in  any  part  to  the  con- 
centric or  globular  arrangement,  nor  do  the  masses  in  decomposing 
ever  present  that  appearance." — ^Manual  of  Geology,  2nd  edit.,  1844, 
p.  116. 


\ 
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Lign.  9.— OatlineB  of  Bock-basins  on  Haytor. 


An  interesting  feature  observed  in  a  large  portion  of  the  Dartmoor 
district  is  the  occurrence  of  rock-basins,  or  shallow  hollows  on  ex- 
posed surfaces  of  the  granite,  often  on  the  summit  of  the  "  tors." 
These  are  of  natural  formation,  according  to  Dr.  M*Culloch  and  Mr. 
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Ormorod,  who  have  ta^ated  of  these  phenomena  in  the  pftpeB 
abeady  referred  to.  On  the  top  of  Haytor  there  ajre  traces  of  t^o 
or  more  of  these  shallow  basins  (fig.  9).  They  are  enumerated  h^ 
Mr.  Ormerod  in  his  Table  of  Tors  and  Bock-basins,  cp.  dt,  p.  -^ 
We  cannot  do  better  than  qnote  at  length  some  of  Mr.  Onnerod's 
observations  on  the  formation  of  rock-basins,  whence  the  rod^ 
may  learn  much  respecting  the  physical  character  of  the  Dartssoor 
granite. 

"  Sir  Henry  de  la  Beche  in  a  note  on  the  *  Report  on  Cora^ 
Devon,  and  West  Somerset'  (p.  452),  writes :— *  Dr.  M*Culloch  hfc 
saggested  that  the  friction  of  the  quartz  and  felspar-&agments  isoi 
nnfrequently  found  in  rock-basins  may  have  contributed  to  deepec 
them.  As  we  have  often  observed  these  fragments  in  motion  duruu? 
high  winds,  both  when  the  basins  were  dry,  or  a  small  quantity  vf 
water  in  them,  we  are  inclined  to  believe  that  this  may  the  case. 
The  fragments  occur  in  most  basins ;  in  some,  the  bottom  is  ooveiw 
by  them.  Rolled  stones  similar  to  those  which  occur  in  the  'p> 
holes'  have  not  been  found  by  Mr.  Ormerod  in  any  basin,  bat  the 
contents  generally  consist  of  small  angular  fragments  of  quartz  ana 
felspar,  and  schorl,  which  sometimes  cover  the  bottom  of  the  teia- 
Small  lumps  of  granite  occasionally  are  found,  not  roUed,  but  that 
have  apparently  fallen  in  where  the  sides  are  much  weathered  ano 
falling  to  decay.  Although  in  the  habit  of  inspecting  the  basins  in 
every  state  of  the  weather,  from  the  mildest  breeze  to  the  heaviest 

• 

storm,  Mr.  Ormerod  had  never  seen  these  particles  blown  about  in 
the  water  in  the  basins  having  the  bottoms  fiat  and  sides  upright, 
and  had  only  seen  them  moved  in  shallow  concave  basins  when  dry, 
or  when  a  heavy  gale  had  blown  them  out  together  with  the  water. 
The  cause  suggested  by  Dr.  M^Culloch  could  not  affect  the  deep 
basins,  as  in  those  cases  the  particles  would  be  undisturbed  hj 
motion  of  the  water  from  wind.  These  small  fragments,  however, 
throw  some  light  on  the  manner  of  the  formation  of  the  rock-basin*. 
The  granite  of  the  Dartmoor  district  is  in  a  great  measure  porphy- 
ritic  ;  it  is  for  the  most  part  of  a  large  coarse  grain,  and  schorl  m 
variable  proportions  frequently  occurs ;  globular  nodules,  varying 
from  an  inch  to  upwards  of  a  foot  in  diameter,  often  occur.  The* 
vary  much ;   sometimes  they  are  harder  than  the  adjoining  rock, 
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Hometimes  scarcely  coherent,  and,  on  exposure  to  the  weather,  soon 
falling  awaj.     Along  the  belt  where  the  basins  exist,  the  granite  is 
for  tHe  most  part  more  liable  to  decomposition  than  at  the  harder 
«LXLcL  xiciore  crystalline  tors.     Tins  is  sho¥m  by  the  many  ronnded  tors, 
and  every  roadside-catting  shows  the  rapidity  of  the  decay.     The 
division  of  the  granite  into  tabular  sheets  of  rock  of  irregular  thick- 
ness, causing  the  appearance  of  stratification,  is  common  to  all  the 
granite   of  this  district.     In  irregularities  on  the  surface  of  the 
granite,  and  in  hollows,  very  probably  in  many  coses  caused  by  the 
nodules  above  noticed,   water  lodges  on  and  penetrates  into  the 
porons  granite,  and  the  decay  thus  commenced  will  gradually  enlarge 
the  cavity  to  a  basin.     During  the  inclement  port  of  the  year  these 
basins  are  full  of  water,  that  during  port  of  the  time  often  rapidly 
alternates  with  ice.     When  the  warm  weather  comes  on,  the  water 
evaporates,  and  the  basins  ore  dried  up  ;  from  the  frequent  showers 
there  is,  then,  a  constant  change  between  the  rock  being  saturated 
with  ivet  and  it  being  worm  and  dry.     The  gradual  action  of  the 
water  is  very  perceptible  ;  when  it  has  evaporated,  the  stone  up  to 
the  water-Une  is  lefb  a  lighter  shade  than  the  adjoining  rock ;  the 
felspar-crystals  instead  of  presenting  their  usual  appearance,  are  dull 
and  frill  of  miaute  cracks,  and  appear  as  if  about  to  fall  into  small 
fragments  similar  to  those  found  in  the  basins ;  the  action  of  the 
water  is  evident  to  the  eye  though  not  easily  described.     An  un- 
broken face  of  granite  resists  the  weather  more  powerfrilly  than  the 
rock  does  when  it  is  broken  or  penetrated ;  in  those  cases  the  water 
soaks  into  the  granite,  and  thus  renders  it  more  easily  acted  upon  by 
the  alternations  of  heat  and  cold,  wet  and  dryness.     Such  action 
when  once  commenced  will  continue  until  checked  by  the  unbroken 
face  of  a  parting  which  will  limit  the  extension  either  perpendicularly 
or  horizontally.     The  tabular  formation  of  the  granite  is  probably 
the  cause  of  the  frequent  occurrence  of  the  basins  with  flat  bottoms. 
The  gradual  decay  thus  acting  frx)m  a  centre  will  cause  the  nearly 
circular  and  oval  forms  that  so  many  of  the  basins  present,  the 
variation  from  that  shape  being  probably  caused  by  a  difference  in 
the  structure  of  the  granite.     The  eye  will  in  a  short  period  dis- 
criminate between  the  tors  where  basins  would  probably  be  found  or 
not.    Firstly,  where  it  is  the  character  of  the  tor  to  have  the  per- 
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pendicnlar  joints  clearly  developed,  the  angles  where  exposed  being 
only  slightly  weathered,  and  the  horizontal  beds,  if  thick,  standing 
out  with  well-defined  edges  and  ends  ;  if  thin,  with  sharp  projecting 
edges,  giving  to  the  side  a  serrated  appearance,  rock-basins  are 
scarcely  ever  fonnd.  When,  on  the  contrary,  the  tor  is  ronnded,  the 
sides  sloping  or  smooth,  projecting  beds  not  fireqoent  or  bold,  and 
snch  beds  as  do  project  for  the  most  part  rounded  at  the  edges, 
rock-basins  will  very  frequently  be  found.  For  the  above  leaaonfl 
Mr.  Ormerod  considers  that  in  this  district  the  rock-basinB  -wexe 
caused  by  atmospheric  action,  that  power  working  gently  but  sirrelj 
upon  the  rock,  and  equally  forming  every  description  of  basin,  be 
it  large  or  small,  deep  or  shallow ;  this  he  considers  the  rotation  of 
pebbles  could  not  do. 

The  direction  of « the  longest  diameter  is  in  nearly  one-third  of  the 
cases  fix)m  north  to  south,  and  in  aU  but  five  out  of  the  thirty-five 
cases  is  from  the  north-westerly  to  the  south-easterly  quarter :  the 
cause  of  this  Mr.  Ormerod  has  not  been  able  to  discover.     Although 
the  direction  of  the  longest  diameters  is  in  the  greater  number  of 
instances  towards  the  points,  between  which  the  perpendicular  joints 
of  the  granite  of  Dartmoor  generally  range,  he  has  not  found  that 
there  was  any  connexion  between  them,  the  direction  of  the  longest 
diameters  rarely  corresponding  with  that  of  either  the  main  or  cross 
joints  on  the  same  tors  ;  neither  do  the  directions  of  the  basins  on 
the  same  tor  always  agree.     The  most  violent  storms  on  Dartmoor 
come  froim  between  west  and  south-west;    although  occasionally 
heavy  gales  occur  from  the  south-east,  the  winds  frt)m  between  the 
south  and  east  are  generally  mild,  and  those  between  the  north  and 
north-west  are  not  of  frequent  occurrence.     The  direction,  therefore^ 
of  the  longest  diameter  cannot  be  assigned  to  the  action  of  the 
strongest  or  most  prevalent  winds.*' — Quarterly  Journal  QeoL  Soc, 
vol.  xiv.,  pages  22, 23. 
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SPIRIFERA  CONVOLUTA. 

(From   the  Ca/rhoniferoua  I/vmestone  of  Thomeley.     In  the  coUectimi  of 

J.  RoFE,  Esq.,  F.G.S.) 

By  Thomas  Davidson,  Esq.,  F.R.S.,  F.Q.S.,  etc. 

SiNCB  some  pages  of  your  valuable  magazine  are  occasionally  devoted 
to  the  description  and  iUnstration  of  "  Gems  from  Private  Collec- 
tions," allow  me  to  offer  a  drawing  and  some  observations  on 
Spirifera  cowvohda,  Phillips,  one  of  the  most  /emarkable  of  onr 
British  carboniferous  spirifers,  and  which  will  serve  at  the  same  time 
as  a  small  supplement  to  the  paper  I  published  in  the  eleventh  num- 
ber of  The  Geologist. 

At  page  35  of  my  *' Monograph"  I  described  8p.  corwohda  as  a 
distinct  species,  but  subsequently  I  thought  that  it  might,  perhaps, 
be  a  very  transverse  or  exceptional  condition  or  variety  of  8p,  hmd- 
caia,  Sowerby. 

Experience  teaches  us  that  individuaJs  of  the  same  species  may 
assume  great  differences  in  shape ;  that  a  Spvrifera,  for  example,  which 
in  its  normal  condition  is  about  as  wide  as  long,  may  at  times  exceed 
these  proportions  very  considerably  in  one  or  the  other  direction,  and 
that  we  are  often  too  prone  to  seize  upon  similar  variations  as 
pretexts  for  the  creation  of  so  termed  species. 

Spirifera  hisuhcUa  is  one  of  these  variable  species  which,  in  its 
usual  condition,  presents  a  somewhat  semi-circular  or  sub-rhomboidal 
shape,  rather  wider  than  long,  with  its  valves  ahnost  equally  convex 
or  deep ;  the  hinge-line  is  straight,  and  either  shorter  or  as  long  as 
the  greatest  width  of  the  shell ;  when  shorter,  its  angles  are  rounded ; 
and  when  otherwise,  they  project  at  times  to  a  considerable  extent, 
with  angular  terminations.     The  area  is  of  moderate  height,  and  the 
beak  sometimes  so  much  incurved  as  almost  to  touch  the  umbone  of 
the  opposite  valve.     Each  valve  is  ornamented  by  from  twenty  to 
forty  ribs,  which  vary  in  width  and  degree  of  projection  in  different 
Bpecimens :  in  some  they  are  rounded  and  flattened,  while  in  others 
they  are  sharply  angular ;  the  sinus  is  of  moderate  depth,  and  the 
mesial  fold  rounded  and  generally  divided  into  three  principal  por- 
tions by  two  deep  sulci ;  but  each  of  these  are  in  their  turn  more  or 
less  subdivided  into  two  or  more  ribs  of  lesser  projection.     The 
'whole  surface  of  the  shell  in  well-preserved  specimens  is  also  covered 
with  close  concentric  lines  of  growth,  which  gives  to  the  surface  a 
land  of  imbricated  appearance. 
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Such  are  the  charactere  of  Soworby'a  type ;  bnt  it  appears  to  W 
varied  conaidenbly  in  difFerent  localitieB,  and  Professor  de  Koninrt 
is  of  opinion  that  hia  own  Sp.  cragea  and  U.  Coy'a  Sp.  graadiei'^'!!-^ 
are  iirobably  nothing  more  than  well-marked  varieties  of  SowerbjS 
species. 

Sjiirlfera  convoltiia  is  a  very  rare  shell  in  England  and  Belgium. 
and  the  principal  object  of  this  note  is  to  present  to  tlie  reader  a 
correct  drawing  of  the  only  perfw 
example  that  has  been,  to  my  know- 
ledge, hitherto  discovered  in  GtW 
Britam,  and  which  was  kindly  Ww 
to  me  by  its  posseesoT,  J.  Sofe,  E!>q- 
who  found  it  in  the  carboniTeroiL- 
limestone  of  Thomeley,  near  Oiip 
ping,  abont  ten  miles  north-esft  d 
Preston,  lAncashire.  This  muqn? 
example  measures  in  leiiglh  II  Hn^ 
in  width  57,  and  in  depth  J2  lines; 
and  another  imperfect  spedivi' 
(which  the  diaooverer  has  lifaf^J 
added  to  my  collection)  mnut  wb«i 
complete  have  possessed  almoel  simi- 
lar proportions. 

ftflfessor  de  Eoninck's  derided 
opinion  is  that  Sp.  cont^Ivtn  diffeB 
specifically  from  Sp.  bindcaia,  and  bf 
entirely  agrees  in  this  with  the  cele- 
brated author  of  the  "Geologj  of 
Yorkshire  ;"  and  it  mnst  be  admittei) 
that  a  glance  at  the  two  shells  is  suffi- 
cient to  impress  one  with  thepecniar 
fusiform  shape  presented  l^  PtiUipss 
species,  which  somewhat  resentUes  i 
weaver's  spindle.  I  am  therefi"* 
disposed  to  waive  the  mis^vings  ei- 
pressed,  and  to  leave  the  matter  >^ 
stated  at  p^e  35  of  my  "  Monogrspt." 
To  the  French  translation  of  mj 
paper  published  in  the  eleventh  nnm- 
ber  of  The  Gbolooibt,  in  the  presenl 
year's  volume  of  the  "  Transartiona  o( 
the  Royal  Society  of  Sciences  of 
Liege,"  Professor  de  Konindi  ^ 
added  seme  very  valnable  note»,  i" 
order  to  place  in  comparieon  withnj 
British  list  of  carboniferous  specif 
possessed  of  calcified  Rpiral  supports,  those  which  for  many  ycif 
prior  to  1843,  and  subsequently,  had  been  discovered  by  bim  in  tlf 
corresponding  Belgian  strata.     The  analysis  of  these  two  catalogues 
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will  show  thai  out  of  forty-three  species  which  I  enumerate  as  British, 
thii*ty-five  occur  in  Bel^um,  viz.,  Spirifera  striata^  8.  Mosqvensis,  S, 
hunierosa,  8,  duplicicosta,  S.  crassay  8.  bisulcata,  8,  gi'andicostata, 
S.  trigmwlisy  S.  c(yfivoluta,  8.  triangularis,  8.  mesogoniay  8.  laminosa, 
8.  dista/ns,  8.  cuspidaiay  8.  pitiguis,  8.  ovaliSy  8.  planaiay  8.  iivtegri' 
rosta,  8.  triradiolisy  8.  rluymhoideay  8.  li'neata,  8.  JJriiy  8.  glabra, 
8,  ocioplicata,  8,  iiiaadpta;  Cyrtina  septosa;  Athyris  planostdcata, 
A.  lumeUosay  A,  Roy  si  i,  A.  squamosa,  A,  ghbidaris,  A,  ambigua, 
A.subtilita;  Retzia  radial  is,  B.tdotrix;  and  that  Bel^um  possesses 
ten  or  eleven  species  which  do  not  occur  or  have  not  hitherto  been 
discovered  in  our  British  isles,  namely,  8pirifera  pectinoidea,  de  Kon. ; 
8p,  omata,  de  Kon. ;  iSp.  Fisclieriana,  de  Kon. ;  8p.  acuticostaia, 
de  Kon. ;  8p.  Boeineriana,  de  Kon. ;  8j>,  8chnuriana,  de  Kon. ;  8p, 
miiricosa,  de  Kon. ;  8p.  glaberrima,  de  Kon. ;  8p.  clieiropteryx, 
de  Vemeuil ;  8p,  Brorvniana,,  de  Kon. ;  and  Betzia  seipeniinn,  de 
Kon.  Many  new  and  original  ideas  regarding  the  stratigraphical 
distribution  of  the  species  by  that  distinguished  Belgian  savayU  are 
also  there  introduced,  to  which  I  would  recommend  the  attention 
of  those  who  may  feel  interested  in  the  subject. 

In  an  illustrated  catalogue  of  all  the  Scottish  species  of  car- 
boniferous Bracbiopoda  at  present  known,  now  preparing  for  The 
Geologist,  I  shall  have  occasion  to  revert  to  the  two  contempo- 
raneous (?)  carboniferous  faunas  discovered  in  Belgium  by  Prof,  de 
Koninck,  which  he  has  designated  as  the  Fawm  of  Vise,  and  the 
Fauna  of  Tournay,  and  which  he  believes  to  have  recognized  also  in 
Great  Britain. 


THE    SPIRIT    OF    GOOD    BOOKS. 

ON    LAVAS    OF    MOUNT    ETNA  FORMED   ON    STEEP 
SLOPES  AND  ON  CRATERS  OF  ELEVATION. 

Bt  Sik  Charles  Lyell,  F.R.S.,  D.C.L. :  London,  1859. 
{A  Paper  read  before  the  Boyal  8ociety,  10th  June,  1858.) 

For  some  years  past  it  has  been  a  commonly  received  doctrine 
among  contmental  geologists  that  lava-streams  could  not  consolidate 
on  slopes  or  declivities  of  more  than  five  degrees.  When,  then,  solid 
lavas  were  found  in  various  volcanic  mountains  at  high  angles,  other 
Purees  of  origin  than  the  mere  outflow  from  their  respective  craters 
i^&d  to  be  sought ;  and  thus  arose  the  theoretical  idea  of  the  formation 
^^  the  cone  or  crater  at  a  late  period  of  the  volcano's  existence — 
'^fter  for  ages  numerous  lava-strefuns  had  issued  from  it  and  had 
"®coine  consolidated  one  over  the  other  into  stony  beds  on  successive 
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flat  plaina — hy  the  uprise  and  burstiiig  of  a  vast  dome  or  bali4r: 
and  sncli  was  called  a  '^  crater  of  elevation". 

So  commonly  in  England  have  we  been  accustomed  to  regard  tbs 
great  mountain-mass  of  every  volcano  as  suooessivelj  and  con- 
tinuously built  up  by  the  lavas  and  scoriss  rejected  finom  its  oti&x. 
that  we  observe  with  astonishment  the  prevalence  to  whidi  tk 
**  crater  of  elevation**  doctrine,  by  being  favoured  by  Humboldt  vd 
Von  Buch,  and  some  other  great  authorities,  has  atUuned. 

Sir  Charles  Lyell  early  observed  the  danger  of  allowing  this  erro- 
neous doctrine  to  hold  its  way,  or  to  spread,  and  from  the  hs. 
edition  to  the  ninth  of  his  ''  IVinciples  of  Geology,"  he  opposed  n 
tenets ;  and,  especially  after  his  return  from  Madeira,  in  1852,  Le 
controverted  its  essential  point  by  some  well-selected  instanoes  d 
stony  lavas  consolidated  at  steep  angles. 

Apparently  feeling,  however,  the  necessity  of  grappling  wi&  acd 
thoroughly  exploding  this  patronized  falacy,  Sir  Charles,  in  1SC»7, 
visited  Etna,  and  obtained  conclusive  examples  of  the  capabiHtT  cf 
lavas  forming  stony  masses  on  slopes  of  not  less  than  from  40  to  47 
degrees,  an  account  of  which  he  laid  before  the  Royal  Society.  In 
October,  1858,  Sir  Charles  i^ain  visited  Etna,  and  obtained  ffaither 
confirmatory  proofs,  which  have  been  engrafted  on  his  origiiaJ 
memoir,  and  appear  in  the  last  part,  recently  issued,  of  the  Philo- 
sophical Transactions. 

As  the  ''crater  of  elevation'*  theory  is  built  entirely  upon  the 
assumption  that  lavas  will  not  consolidate  on  steep  slopes,  it  is  en- 
dent  tiiat,  by  attacking  and  demolishing  the  foundation,  the  sup^ 
structure  must  fall,  and  thus  the  chief  object  of  Sir  Charles  I^ell's 
two  visits  to  Etna  was  to  collect  evidence  of  the  consolidation  of 
lavas  which  flowed  down  declivities  at  high  angles  into  tabular  stooj 
masses. 

The  first  example  given  is  the  highly-inclined  stony  lava  of  Aci 
Beale. 

The  town  of  Aci  Reale  stands  on  the  top  of  a  clifl'  in  which  a 
platform,  elevated  at  some  points  more  than  650  feet  above  the  sci. 
ends  abruptly.  The  slope  of  this  platform  is  usually  about  three 
or  four  degrees,  and  is  prolonged  two  or  three  miles  inland,  while 
the  cliff  between  the  town  and  the  sea  consists  of  iR^egtl]sr 
precipitous  terraces,  and  exposes  on  its  face  the  tnmcated  edges 
of  several  lava-currents,  which  were  noticed  by  the  Canon  Reca- 
pero  in  his  "Storia  Natnrale  dell'  Etna,"  to  which  the  traveDer 
Brydone  called  attention  in  England  in  his  "  Letter  on  the  Tvo 
Sicilies." 

In  the  face  of  this  steep  escarpment,  facing  the  sea,  an  indentation, 
near  the  Bastione  del  Tocco,  affords  a  longitudinal  section  of  one  of 
these  lavarcurrents  dipping  east  at  from  23  to  27  degrees,  and  pre- 
senting all  the  usual  characters  of  an  upper  and  under  scoriae  witli 
a  central  stony  mass. 

This  case  is  supported  by  another  still  more  remarkable  and  de- 
cisive instance,  in  a  branch   of  the   great  stream  of  1689  which 
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cascaded  into  the  Cava  Ghrande.     The  lava  there  consolidated  into 
a  central  stony  mass  on  an  inclination  of  35  degrees. 

During  the  emption  of  1852,  the  lava  cas^uled  more  than  once 
over  the  steep  precipice  of  the  Salto  della  GKnmenta,  more  than  400 
feet  high,  whicn  intervenes  between  the  hills  of  Calanna  and  Zocco- 
laro,  and  at  this  spot  measurements  of  inclined  stony  lava,  at  angles 
varying  from  35  to  45  degrees,  were  taken  with  the  clinometer,  and 
in  one  case  even  50  degrees  were  ascertained. 

The  next  remarkable  instance  given  by  Sir  Charles  is  that  of  a 
steeply  inclined  continnons  sheet  of  lava,  5,000  feet  higher  than  the 
last  mentioned,  near  the  top  of  the  great  precipice  of  the  Yal  del 
Bove,  not  far  below  the  Oistema.  Thirty,  thirty-five,  and  even 
thirty-eight  degrees  are  there  attained. 

Other  similar  instances  are  given,  and  qmie  enongh  is  done  even 
in  this  first  part  of  the  paper  to  prove  the  essential  point,  that  lavas 
can  be  consolidated  on  slopes  of  considerable  steepness. 

The  second  part  of  the  paper  enters  into  the  subject  of  the  stmc- 
tnre  and  position  of  the  older  volcanic  rocks  of  Monnt  Etna,  as  seen 
in  the  Yal  del  Bove,  as  also  on  the  proofs  of  a  doable  axis  of  elevation ; 
and  by  these  means  the  "  crater  of  elevation-hypothesis"  is  again  re- 
futed, and  the  opinions  of  M.  Elie  de  Beanmo^t,  both  as  to  theory 
and  many  important  matters  of  fact,  are  controverted. 

From  a  point  in  the  Yal  del  Bove  called  the  Piano  di  Trifoglietto, 
midway  between  the  Serra  Giannicola  and  the  hill  of  Zoccolaro,  the 
beds  of  lava  radiate  in  all  directions  (shown  by  the  arrows  in  the 
map  of  the  region  of  Etna  and  the  Yal  del  Bove  at  page  321)  ;  and 
from  this  qnaqnaversal  dip  Sir  Charles  assumes  this  point  (T  in  the 
map  referred  to)  to  have  been  an  ancient  centre  of  emption  dis- 
tinct from  the  present  cone  of  Etna,  and  that  Etna  had  therefore  at 
one  period  a  double  axis,  or  two  points  of  permanent  eruption, 
with  an  intermediate  vaUey,  or  intercolline  space,  between  the  two 
cones,  which  became  gradually  filled  up  by  lavas  and  fragmentary 
matter.  For  the  sake  of  distinguishing  these,  the  eSttinct  axis  is 
termed  the  axis  of  Trifoglietto,  and  the  present  centre  of  activity 
the  axis  of  Mongibello, — the  modem  Sicilian  appellation  of  Mount 
Etna. 

The  former  existence  of  an  old  centre  of  eruption  in  the  Piano  del 
Trifoglietto  had  been  inferred  independently  by  S.  Yon  Walters- 
hansen  from  the  convergence  towards  a  middle  point  in  that  area  of 
thirteen  or  more  dikes  of  greenstone,  one  of  them  of  enormous 
dimensions,  visible  in  the  surrounding  escarpments.  The  same 
geologist  also  observed  in  the  gigantic  buttresses  of  the  cliffs,  2,000 
and  3,000  feet  high,  between  the  Giannicola  and  the  Rocca  del  Corvo, 
that  while  in  the  lower  part  of  the  precipices  the  lava-beds  dip  at 
high  angles  inward  towards  the  escarpment,  or  away  from  the  Yal 
del  Bove,  those  in  the  middle  portion  become  horizontal,  and  those 
nearer  the  summit  dip  towards  the  Yal  del  Bove,  as  if  they  were 
sloping  away  from  some  other  point  near  the  present  great  centre  of 
Mongibello. 
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The  change  of  dip  in  the  inferior,  medial,  and  nppermoet  beds  ot 
the  Giannicola,  and  the  convergenoe  of  the  greenstone-dikes  towards 
the  Tnfoglietto  centre  are  inexplicable  by  the  "  crater  of  eleration 
theory,"  but  become  plainly  intelligible  on  the  principle  of  a  donUe 
axis  of  eruption.  Then,  in  the  lower  beds  we  perceive  ^  kv^ 
streams  flowing  away  from  the  old  cone  of  eruption,  and  mingUng  in 
the  interoolline  space  with  the  cur- 
rents ejected  from  the  Mongibello 
crater,  until,  in  the  levelling  pro- 
cess thus  being  effected,  the  hori- 
zontality  of  the  succeeding  lavas  of 
the  middle  portion  occurs,  and  after 
this  the  streams  from  the  existing 
cone,  flowing  down  in  greater  force 
than  those  from  Trifoglietto,  gra- 
dually overflowed  and  extingui^ed 
it — ^tne  lavas  which  thus  flowed 
down  presenting,  of  course,  the  oppo- 
site dip  to  those  below,  or  towwds 
the  centre  of  Trifoglietto. 

The  points  of  lyrgument  next 
brought  forward  are  the  want  of 
continui^  in  the  older  and  modem 
parts  of  Etna,  and  the  truncation  of 
its  summit :  these  are  followed  by  a 
discussion  on  the  hypothesis  of  up- 
heaval by  injection.  (Geologists  who 
assume  that  lava  cannot  congeal  into 
continuous  stony  layers  on  slopes 
exceeding  five  or  six  degrees,  must 
unavoidably  embrace  the  conclusion 
that  nine-tenths  of  the  lava-beds 
which  constitute  the  nucleus  of  Etna, 
and  not  a  few  also  which  overlie  that 
nucleus  unoonformably,  were  brought 
into  their  present  position  by  me- 
chanical forces,  after  the  materials 
of  the  mountain  had  accumulated 
on  nearly  level  ground, 

M,  Eilie  de  Beaumont  has  sug- 
gested that  when  new  fissures  are 
produced  during  an  eruption,  radi- 
ating from  tlie  centre,  and  traversing 
the  nucleus  of  the  mountain,  the  lava 

rising  simultaneously  to  the  rim  of  the  highest  crater  woul^^ 
fill  such  fissures,  causing  a  tumefaction  and  distension  of  the  whole 
mass,  and  that  thus  a  greater  or  less  upheaval  of  the  cone  might 
result.  There  is  no  actual  data,  however,  for  deciding  that  the 
dyke-making  process  thus  appealed  to  is  usually  attended  by  up- 
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heaval.  On  some  occasions,  as  proved  hj  the  observationB  of 
Scacchi,  Schniidt,  and  others,  it  indicates  a  collapse,  or  partial 
subsidence  of  the  flank  of  the  cone.  That  an  nplifting  of  the 
incnmbent  mass  must  accompany  the  injection  of  liqnid  matter 
through  fissures  which  are  not  perpendicular  (Sir  Charles  notices 
some  such  fissures  inclined  at  an  angle  of  75  degrees  to  the  horizon), 
no  one  can  deny;  and  therefore,  while  rejecting  the  theory  of  a 
single  terminal  catastrophe,  or  any  paroxysmal  development  of  the 
elevating  force,  we  may  fairly  ascribe  no  small  influence  to  those  dis- 
turbing operations,  by  which  such  innumerable  dikes  have  been 
formed  near  the  principal  centres  of  eruption.  But  the  great  points 
to  be  kept  in  view  are  whether  the  quaquaversal  arrangement  of  the 
beds  in  cones  like  Etna,  and  the  high  inclination  of  the  lavas  and 
scoriae  are  not  mainly,  and  in  many  cases  exclusively,  due  to  eruption; 
and  whether  the  upheaving  power,  granting  its  intervention,  does  not 
play  a  very  subordinate  part.  Whether,  in  fact,  it  is  more  probable 
that,  following  the  proposition  of  M.  de  Beaumont,  a  large  portion  of 
the  lava-beds  now  dipping  at  an  angle  of  28  degrees  had  an  original 
slope  of  only  5  or  6  degrees,  the  remaining  20  degrees  being  due  to 
upheaval ;  or  whether  the  converse  may  not  be  more  truly  assumed, 
that  the  23  degrees  may  have  been  the  original  average  inclination, 
and  that  the  additional  5  or  6  degrees  may  have  been  gained  by  sub- 
sequent elevatory  movements — ^in  other  words,  that  a  fifth  part  alone 
of  the  whole  dip  may  be  ascribable  to  elevation. 

The  supposed  frequent  injection  of  lava  in  beds  conformable  to 
tufaceous  strata,  and  to  which  Waltershausen  attributes  much  of 
the  upheaval  of  the  mass  of  Etna,  is  then  subjected  to  a  similar 
scrutiny  and  carefully  considered. 

"  Hail  the  lavas,"  writes  Sir  Charles,  "  which  slope  away  from  the 
ancient  centres  of  Trifoglietto  and  Mongibello  been  in  great  part  in- 
jected between  the  tufl*s,  we  should  have  frequently  seen  them  pene- 
trating through  the  dikes.  But  though  these  last  are  of  so  many 
Cerent  ages,  and  are  continually  seen  to  traverse  the  alternating 
lavas  and  tufis,  I  could  discover  no  instance  of  such  dikes  being  in 
their  turn  traversed  by  lavas.  It  may  be  asked,  how  in  the  escarp- 
ments of  the  Yal  del  Bove  can  we  distmguish  a  lava  which  has  flowed 
originally  at  the  surface  from  a  tabular  mass  of  rook  which  may  have 
been  forced,  when  in  a  melted  state,  into  a  fissure  between  two  layers 
of  tuff?  I  reply,  that  the  lava  has  almost  invariably  its  upper  and 
lower  scori89,  and  sometimes  inmiediately  beneath  the  latter  a  layer 
of  burnt  tuff,  such  as  1  saw  in  the  Balzo  di  Trifoglietto,  at  various 
heights  in  Monte  Zoccalaro,  and  in  the  valley  of  St.  Giacomo,  where  I 
traced  a  red  tuff  for  a  great  distance,  xmderlying  the  most  powerful 
of  the  older  lavas.  Such  red  layers  are  never  in  direct  contact  with 
the  central  and  overlying  crystalline  stony  layer,  for  there  intervenes 
Byways  a  fundamental  st^tnm  of  fragmentary  and  scoriaoeous  matter 
^tween  the  stony  bed  and  the  burnt  tuff  below.  On  the  other  hand, 
Hooked  in  vain  for  an  instance  of  some  powerftd  sheet  of  lava  which 
"^d  one  of  those  briok-red  clays  ahove  as  well  as  below  it.     Had  the 
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cryBtalline  lavas,  wbether  tnchytic  or  doleritic,  whetber  digfatlj  u 
Bt«eply  inclined,  been  in  great  part  intmsive,  they  wonld  faaveahaed 
the  ti^  as  mDch  above  ob  below  them.  Moreover,  they  most  W< 
given  rise  to  innnmerable  fanlta ;  for  while  they  vary  in  tlut^ma 
&oni  3  to  60  feet,  they  m  not  persistent  for  indefinite  ilintiTifi^  be: 
often  thin  ont  rapidly  in  both  directions.  They  oagbt  therefoit:.  bit 
they  been  injected,  to  have  lifted  up  the  iocninbent  deposits  parti^. 
eo  as  to  give  rise  to  many  conspicaona  faults.  For  tlieae  reaeoiK,  1 
can  not  adopt  the  conclusion  that  the  upheaval  of  Etna  haa  her* 
largely  dne  to  the  injection  of  lavas  in  sheets  parallel  or  ooniaralUt 
to  the  tnb  and  fragmentary  materials." 

M.  Elie  de  Belmont  m  his  celebrated  essay  on  Monnl  Eca 
insists  on  the  oniformity  in  thickness  and  p^vlleUam  of  the  bulj 
hnndreda  of  lava-beds  which  are  presented  on  the  eecarpmaHs  iif 
the  Yal  del  Bove,  and  on  their  continuity  for  great  distsncea,  as  &cu 
confirmatory  of  the  doctrine  of  their  original  horizontali^  and  enb- 
seqnent  apheaval  into  their  present  positions,  referring  thpir  oKi- 
sional  steep  inclinations  to  their  liability  to  be  bent  tc^ether.  tkc 
the  regular  sedimentary  strata  which  have  nndergone  flexnm  in 
moontiun-chains.  This  assertion  has  not  escaped  the  keen  obserrk- 
tion  of  Sir  Charles  I^ell,  and  conseqoently  we  have  a  portkra  ■''1 
his  paper  devoted  to  the  evidence  of  psendo-parallelism  and  the  wani 
of  uniform  tiuckness  of  the  beds  forming  the  escarpments  of  the  ViJ 
del  Bove.  A  conspicnona  selected  case  of  want  of  oniformity  in 
thickness  of  stony   layers  in   the  northern  eocarpment — one  bed 


panDel  Iatu.    Want  oT  Doilbrniitr  In  Thiekngn  ot  81007  I 
NorUmn  BKoipment  of  ths  Yal  dd  Bore. 


attaining  forty-feet  in  its  thickest  part — and  instances  of  nan-paraDel 
strata  to  the  south  of  Finocchio  Inferiore,  and  at  the  SemKlel  Solfim 
with  an  example  of  curvatures  in  the  lavas  of  Zoccolaro  eflectoall; 


tjBo  of  tliis  point,  and  leave  remaining  only  the  easy  task  ol 
t^  the  analngous  form  and  arrangement  of  the  ancient  anil 
a  lavM. 
ttiird  part  of  Sir  Charles's  paper  is  devoted  to  the  relation  of 

ra  rocks  oi'  Mount  Etna  to   the   associated  alluvial  and 
"■tsof  Giarre 
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This  part  first  enters  into  the  origin  of  the  Vol  del  Bore,  and  how 
is  due  to  aqneons  erosion. 

The  origin  of  that  large  cnit«riform  valley  has  been  BometimeB 
-tnbated  to  s  sndden  catastrophe  connected  with  those  movemeBta 


.  ■illllll 


which  are  anppoBed  to  have  given  rise  to  the  monntain  itself ;  bnt  if 
I'^e  doctrine  of  a  doable  axis  be  admitted,  and  the  reasoiiiiig  advanced 
ni  this  paper  be  conceded,  it  ia  certain  we  mnet  come  "  to  the  con- 
clngbn  that  the  mountain,  with  ite  lavas  and  tnfis  sloping  away  from 


322  THE   OEOIiOOIST. 

more  than  one  centre,  and  pierced  by  a  sacceesion  of  dikes,  mm 
already  complete  before  the  Y  al  del  Bove  l^egan  to  be  formed.*' 

The  allurial  formation  on  which  Giarre  and  some  other  toinifl  on 
the  coast  are  bnilt,  attests  the  removal,  at  some  nnkno'wi[i  period,  of  ft 
vast  quantity  of  stony  fragments  from  that  part  of  Btna  which  lies 
immediately  in  the  direction  of  the  Yal  del  Bove  ;  and  if  it  ooold  be 
shown  that  this  transported  matter  came  down  from  that  great 
valley,  it  wonld  go  far  to  prove  that  the  abstraction  of  the  missing 
rocks  was  for  the  most  part  effected  by  aqneous  agenc^y.  On  ex- 
amination it  actually  appears  that  the  portion  of  this  deposit, — which 
consists  of  coarsely  stratified  materials,  with  rounded  and  angohr 
blocks  some  nine  feet  in  diameter,  but  without  striations  or  scratcfae^ 
like  the  '*  glacial  drift'* — opposite  to  the  Yal  del  Bove  is  oonspicaoiis 
beyond  the  rest  for  its  volume,  and  by  being  exclusively  conaposed  d 
the  wreck  of  the  volcano  itself,  the  blocks  being  of  trachyte,  basak, 
dolerite,  grey-stone,  and  indeed  of  every  variety  of  rock  met  with  in 
the  Yal  del  Bove  ;  some  being  evidently  derived  from  dikes. 

As  usual.  Sir  Charles  provides  against  attack  by  combatting  the 
probable  objections  likely  to  be  made  to  his  notions.     *'  It  may/'  he 
says,  '*  perhaps  be  suggested  that  the  deposit  at  Giarre  and  Mangw 
might  have  been  swept  down  by  rivers  from  the  old  oone  when  it 
was  still  entire,  and  before  the  caldera  originated,  in  favotir  of  wbkh 
theory  it  might  be  urged  that  in  the  Yal  del  Bove  at  present  we  dis- 
cover no   action  of  running  water  capable  of  causing  exteztfrre 
denudation;    also  that  we  may  well  imagine,  during  some  former 
suspension  of  eruption   on  the   eastern   &nk  of  the  volcano,  that 
ravines  like  the  Cava  Grande  may  have  been  gradually  excavated  in 
the  wide  space  separating  the  two  hills  of  Caluma  and  of  Caliato." 

In  order  to  test  the  v^ue  of  the  hypothesis,  Sir  Charles  er^ored 
from  their  lower  to  their  upper  terminations  the  two  principal  vaflej* 
of  aqueous  erosion,  which  slope  upwards  frt>m  the  foot  of  the  cone  to 
the  southern  margin  of  the  Caldera.  Those  who  are  conversant  irxt^ 
Junghuhn's  "YoTcanos  of  Java"  are  well  aware  of  the  nature  and 


It 

Lign.  3.— Ptirrows  of  Aqneoiu  Erosion  on  the  Cone  of  Tengger.    Prom  JtmglimMr'*  *'^*'*" 

■ 

value  of  this  test ;  for  they  will  remember  that  the  flanks  of  ^^^^^ 
cones  which  are  in  full  activity  are  free  ftom  furrows  eaten  out  j 
running  water ;  whereas,  such  as  have  been  long  extinct,  or  ^?\ 
state  of  moderate  activity,  exhibit  a  great  number  of  ravines  fro 
300  to  600  feet  deep,  excavated  by  torrents,  and  parted  from  ^ 
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>tlier  by  ribs  or  ridges  of  volcanic  rocks,  compared  by  Junghuhn  to 
lie  spokes  of  an  umbrella.     All  these  fiirrows  grow  narrower  and 
;hallower  when  traced  apwards,  and  come  to  an  end  before  they  reach 
the  rim  of  the  crater ;  whereas,  in  snch  volcanic  cones  as  have  been 
trancated  by  explosions  and  subsidences,  after  considerable  a(]^neons 
erosion,  the  rim  is  invariably  indented.     On  applying  this  role  it  was 
found  that  the  crest  of  the  southern  escarpment  of  the  Yal  del  Bove, 
between  Montagnuola  and  Zoccolaro,  was  very  entire  and  unbroken; 
'^  but  that  there  were  notches,  or  deep  depressions,  several  hundred 
feet  deep,  precisely  at  the  two  points  where  the  upper  ends  of  the 
valleys,  called  the  Val  dei  Zappini  and  the  Yalle  del  Tripodo,  joined 
the  crest.     Hence,  it  is  natural  to  conclude  that  the  valleys  in  ques- 
tion are  of  older  date  than  the  Yal  del  Bove,  and  that  their  higher 
extremitiee  were  once  prolonged  towards  the  upper  region  of  the 
cone,  and  were  cut  off  when  &e  Caldera  was  formed.     Such  an  ex- 
planation of  the  facts  would,  however,  be  fatal  to  any  theory  which 
refers  to  a  single  catastrophe,  or  to  any  one  mode  of  operation, 
whether  slow  or  sudden,  the  upheaval  of  Etna,  the  tilting  of  the  in- 
clined beds,  and  the  opening  of  the'great  cavity  called  the  Yal  del 
Bove." 

The  erosion  of  the  Yalle  del  Tripodo  is  stated  to  be  still  going  on, 
and  a  small  inclined  delta  at  its  mouth  furnishes  the  means  of  learn- 
ing how  much  matter  ha^  been  brought  down  in  a  given  time,   or 
during  the  sixty-six  years  which  have  elapsed  since  1722,  when  a 
powerful  flow  of  lava  crossed  the  lower  extremity  of  a  narrow  valley, 
and  suddenly  put  a  stop  to  the  transportation  of  alluvium  to  lower 
levels.     "  The  waters  of  the  torrent,  even  when  most  swollen,  no 
sooner  arriye  at  the  margin  of  the  lava,  than  they  are  absorbed  by  its 
spongy,  scoriaoeous  crust,  and  by  the  superficial  rents  and  grottos  in 
which  it  abounds.     The  engulfed  waters  continue  their  course  under- 
ground ;  but  the  mud,  sand,  and  boulders  are  all  left  behind  and  form 
a  deposit,  already  several  hundred  feet  long  and  thirty  or  forty  deep, 
which  '*  proves,  on  the  one  hand,  how  much  erosion  has  gone  on  m 
little  more  than  half  a  century ;  and,  on  the  other,  how  entirely  all 
aqueous  erosion  ceases  in  areas  once  covered  with  fresh  lava,  and 
where  a  superficial  drainage  is  turned  into  a  subterranean  one." 

It  is  not,  however,  attempted  to  attribute  the  origin  of  the  Yal  del 

Bove  exclusively  to  the  action  of  running  water ;  and  it  is  presumed 

V)cal  catastrophes  of  paroxysmal  intensity  may  have  given  nse  to  the 

brst  breaches  which  ended  in  the  production  of  this  enormous  cavity. 

The  Gistema,  an  elliptical  hollow,  now  about  120  feet  deep,  was  pro- 

dmed  in  1792  on  the  platform  of  t^e  Piano  del  Lago  by  the  sinking 

of  he  ground,  and  deepened  again  by  subsidence  in  1832.     On  a  still 

higer  level  near  the  Philosopher's  Tower,  is  a  fosse-like  depression 

kno>i  to  have  originated  during  the  same  eruption  of  1832.   The  great 

rent  (  Mascalucia,  a  mile  in  length  and  30  feet  deep,  formed  in  1381, 

is  fltih  open ;  and  another  fissure,   6  feet  broad  and  of  unknown 

depth,  us  formed  in  the  plain  of  San  Lio  in  1669,  and  is  said  to 

have  bev  twelve  miles  long,  reaching  to  near  the  summit  of  Etna. 
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"  Siush  openings  on  the  steep  parts  of  a  cone  might  esraly  beoome 
water-courses,  and  give  passage  to  floods  during  the  wintK^'a  rain 
and  the  melting  of  uie  snow,  and  these  might  gradnally  deepen  and 
widen  such  fissures.*'  Paroxysmal  eirolosions  like  that  of  VesuTiua 
in  the  year  79  might  also  be  powerful  agents ;  and,  "  if  a  great  ex- 
plosion happened  to  be  lateral  instead  of  central,  the  ne^v  chasm 
being  commanded  by  higher  ground,  or  by  the  region  of  snow,  floods 
of  water  would  at  certion  seasoss  sweep  down  into  it,  and  might 
increase  its  dimensions.  "  To  account  for  the  position  of  so  gx^eat  a 
cavity  on  one  side  only  of  a  cone,  we  may,  in  the  case  of  Etea, 
imagine  a  connection  between  the  Val  del  Bove  and  the  old  axis  of 
Trifoglietto.  The  ancient  habitual  duct  or  chimney  may,  like  thai  of 
the  ancient  Vesuvius,  after  being  plugged  up  for  ages,  have  again 
given  passage  to  vast  volumes  of  pent-up  gases  or  st^on,  blowing^  up 
the  incumbent  lavas  of  MongibeUo,  which  had  filled  the  crater  and 
overtopped  the  secondary  cone.  Moreover,  the  accumulated  snow 
and  ice,  and  consequently  the  action  of  running  water,  may  at  some 
earlier  period  have  been  greater  in  the  higher  region,  when  the  cone 
of  MongibeUo  was  larger  and  loftier,  before  its  truncation,  e^ecially 
if  the  &rst  excavation  of  the  Yal  del  Bove  dates  as  far  back  as  the 
close  of  the  glacial  period,  or  when  the  Alpine  glaciers  reaped  ^e 
plains  of  the  Po  ;  for  at  that  time  the  chmate  of  a  Sicilian  winter 
could  hardly  fail  to  be  colder  than  now.'* 

Isolated  outliers  of  ancient  rock,  such  as  Finochio  and  Mnsara,  are 
striking  monuments  of  waste,  helping  to  prove  the  former  continuity 
of  the  northern  escarpment  of  the  Ysd  del  Bove  in  a  southerly 
direction ;  and  the  multitude  of  dikes  projecting  ftt>m  ten  to  fifty  feet 
above  the  general  level  of  the  ground  in  every  part  of  the  escarpments, 
shows  clearly  to  what  an  extent  the  soft^er  and  more  destrnciible 
beds  have  been  wasted  away  by  atmospheric  and  torrential  action. 
Such  dikes  are  records  of  the  former  existence  of  masses  of  rocks 
now  no  more,  though  we  can  still  trace  the  exact  shape  of  the  fissures 
by  which  they  were  at  one  period  traversed.  The  lateral  ravines  also 
before  mentioned  bear  testimony  to  the  removing  power  of  running 
water  since  the  Val  del  Bove  was  bounded  by  loffy  precipices." 

The  obliteration  of  the  liver  Amenano  bv  the  lava  of  1669  is  given 
as  an  example  of  the  antagonism  of  aqueous  erosion  and  volcanic 
activity ;  and  in  like  manner  it  is  suggested  that  ^  at  some  former 
period  there  may  have  existed  many  rivers  in  the  Yal  del  Bove  Kkp 
those    now  draining  the  calderas  of  Palma  and  Tiraxana  in  tte 
Canaries  ;  and,  like  them,  they  may,  after  uniting,  have  issued  by  me 
principal  gorge  ;   yet  they  would  inevitably  be  all  efiaoed  from  tbe 
map,  and  the  gorge  filled  up  with  stony  matter  whenever  ihe  tne 
arrived,  during  a  new  phase  of  eruption,  for  fresh  floods  of  la«  to 
traverse  the  Caldera.**     Sir  Charles  then  brings  forward  the^>^eat 
flood  of  1755,  the  only  authenticated  instance  of  a  great  ^J  of 
water  having  passed  from  the  higher  region  of  Etna  thrcST^  ^s 
Yal  del  Bove  to  the  sea.     "  An  eruption  had  taken  place  at^*^®  sum- 
mit of  the  volcano  in  the  month  of  March,  a  season  wh^  ^^  top 
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was  ooTered  with  snow.  The  Oanon  Beonpero,  a  good  observer  and 
man  of  gi^at  sagacily,  was  commissioned  by  Charles  of  Bonrbon, 
King  of  Naples,  to  report  on  the  nature  and  cause  of  the  catastrophe. 
He  accordingly  visited  the  Yal  del  Bove  in  the  month  of  June,  three 
months  after  the  event,  and  found  that  the  channel  of  th^  recent 
flood,  now  less  than  two  Sicilian  miles  broad,  was  still  strewed  over 
with  sand  and  fragments  of  rock  to  the  depth  of  forty  palms*.  The 
volume  of  water  in  a  length  of  one  mile  he  estimated  at  sixteen 
millions  of  cubic  feet,  and  he  says  that  it  ran  at  the  rate  of  a  mile  in 
a  minute  and  a  half  for  the  first  twelve  miles.  At  the  upper  end  of 
Val  del  Bove,  all  the  pre-existing  inequalities  of  the  ground  for  a 
space  of  tw^o  miles  in  length  and  one  in  breadth  were  perfectly 
leveUed  up  and  made  quite  even,  and  the  marks  of  the  passage  of  the 
flood  were  traceable  from  thence  up  the  great  precipice,  or  Balzo  di 
Trifoglietto,  to  the  Piano  del  Lago,  or  highest  platform. 

B^cupero,  in  his  report,  maintains  that  if  all  the  snow  on  Etna, 
which  he  affirms  is  never  more  than  four  feet  deep  (some  chasms  we 
presume  excepted),  were  melted  in  one  instant,  which  no  current  of 
lava  could  accomplish,  it  would  not  have  supplied  such  a  volume  of 
water.  He  came  therefore  to  ihe  startling  conclusion  that  the  water 
was  vomited  forth  by  the  crater  itself,  and  was  driven  out  from  some 
reservoir  in  the  interior  of  Etna. 

As  it  seems  unlikely  the  Canon  could  have  been  mistaken  as  to 
the  region  of  the  mountain  whence  the  waters  came.  Sir  Charles  sub- 
mits as  an  explanation,  that  iliere  might  have  been  at  the  timd  of 
that  eruption  not  only  the  winter's  snow  of  that  year,  but  many  older 
layers  of  ice,  alternating  with  volcanic  sand  and  lava,  at  the  foot  or 
on  the  flanks  of  the  cone  which  were  suddenly  melted  by  the  per- 
meation through  them  of  hot  vapours,  and  the  injection  into  them  of 
melted  matter. 

In  the  first  edition  of  the  "  Principles  of  Geology"  the  existence  of 
a  glacier  under  the  volcanic  sand  and  lava  near  the  Casa  Inglese  is 
noticed ;  and  if  glaciers  may  thus  endure  for  long  series  of  years,  the 
store  of  water  which  Recupero  speculated  upon  as  contained  in  the 
interior  of  the  mountain  seems  sufficiently  accounted  for. 

The  gradual  rise  of  the  sea-coast,  and  of  the  inland  cliffs  at  the 

pastern  base  of  Etna  is  attested  by  the  existence  of  alluvial  deposits 

in  some  places .  some  hundred  feet  above  the  sea ;  while  the  fossils 

pontained  in  them,  and  those  contained  in  the  fossiliferous  strata  cut 

'>Aio  terraces  at  various  heights,  afford  intelligible  data  for  working 

^'  the  general  history  of  such  upheaval.     The  proximity  of  land,  for 

™^^ce,  is  shown  by  the  tusks  and  teeth  of  elephants  at  Palemo  and 

"^^^a  Forte  ;  while  the  existence  at  other  places,  as  near  the  church 

St.  Andrea,  below  Taormina,  of  raised  beaches  containing  shells  of 

receih  species  shows  a  former  coastal  line.     It  seems  probable  also, 

from  th  leaf-bearing  tuffs  of  Fasano,  near  Catania,  that  a  portion  of 

Etna  is  f  Bub-aenal  origin,  coeval  with  ilie  upraised  alluvial  and 

•  A  pabnry  ^  fraction  more  than  10  inches  English. 
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mtaannm  fannatioim,  and  evidence  i9  not  wanting  to  snpport  tlie 
inference  that  a  large  portion  of  the  mountain  is  even  of  paatoior 
date. 

The  marine  tertiary  strata  of  Gefali  and  Nizzeti  are  oonsideied  by 
Sir  G.  iiyell  as  sU^tly  younger  than  the  Norwich  Crag,  and  "  if  so, 
the  great  mass  of  Etna,  or  all  that  is  of  snb-aerial  origin,  being  newer 
than  the  Nizzetti  clays,  must  be,  geologicaJly  speaking,  of  extremely 
modem  date.      Its  foundations  were  probably  laid  in  tbe  ae&»  and 
were  in  all  likelihood  contemporaneous  with  the  baealte  and  other 
igneous  products  of  the  Cyclopean  Isles  and  Aci  Castello,  which 
belong  to  the  period  of  the  fossil  shells  of  Nezzeti  and  CefalL     When 
that  £Mina  flourished,  the  area  where  Etna  now  rises  was  probably  a 
bay  of  the  sea,  afterwards  converted  into  land  by  the  outpouring  of 
lava  and  scorieo,  as  well  as  by  the  slow  and  simultaneous  upheaval  of 
the  whole  territory.     During  that  gradual  rise  the  ancient  river-plaxn 
of  the  Simeto,  in  which  were  embedded  the  remains  of  elephants  and 
other  quadrupeds,    together  with  certain  marine  strata  (those  of 
Gamuliu)  formed  near  the  mouth  of  that  river,  acquired  their  pi^eeent 
comparatively  elevated  position.     The  local  eruptions  of  La  Motta 
and  Patemo  took  place  about  the  same  time — i.  e.,  during,  or  im- 
mediately after  the  deposition  of  the  older  alluvium,  when  also  the 
leaf-beazing  tufis  of  Fasano  were  formed.     In  the  course  of  the  same 
long  period  of  elevation  the  cone  of  Trifoglietto,  and  probably  ^e 
lower  part  of  the  oone  of  Mongibello,  were  built  up.     StUl  later,  the 
eone  last  mentioiied,  becoming   the  sole   centre  of  activiiy,   ovei^ 
whelmed  the  eastern  cone  and  finally  underwent  in  itself  various 
transformations,  including  the  truncation  of  its  summit  and    the 
formation  of  the  Yal  del  Bove  on  its  eastern  flank.    At  length  the 
phase  of  lateral  eruptions,  which  is  still  in  full  vigour,  closed  this 
long  succession    of    events — changes    which    may   have  required 
thousands  of  centuries  for  their  devellopment,  although  in  the  same 
lapse  of  time  the  molluscous  fauna  of  the  Mediterranean  has  scarcely 
undergone  a  twentieth  part  of  one  entire  revolution." 

Afber  a  recapitulation  of  the  principal  arg^nments  of  the  third  pari* 
the  author  concludes  his  admirably  lucid  and  logical  paper  with  the 
expressal  of  his  conviction,  that  **  upheaval  has  no  where  played  such 
a  dominant  part  in  the  oone-  and  craters-making  process  as  to  wanaat 
the  use  of  the  term  '  elevation-craters'  instead  or  cones  and  craters  of 
eruption — a  conviction  in  which  we  think  most  reflecting  geologists 
will  concur,  and  which  seems,  through  the  medium  of  Sir  GharieF* 
paper,    to   have   attained   influence   in   the   head-quarters   of    ^e 
supporters    of   the    '*  elevation-theorv"    from    the    fact,    that  the 
G^ogical  Society  of  Berlin,  at  which  city  that  hypothesis  war  ^^ 
propounded,  has,  by  permission  requested  of  its  author,  transh^  it 
into  German. 

No  doubt  the  weight  of  such  names  as  those  of  the  late  -^nerable 
Baron  Humboldt  and  M.  Elie  de  Beaumont  caused  the  ^evation 
doctrine'*  to  be  received  generally  more  from  the  credibifJ  ^^  such 
authorities,   than   from   uie  merits  of  the  doctrine  itc^^*      ^  ^e 
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recent  death  of  the  first  iUastrious  philosopher  it  has  lost  one  of  its 
most  powerfnl  supporters,  and  romonr  even  speaks  of  the  second  as 
a  seoeder,  in  having  inclined  to  the  opinion. that  the  '*  crater  of 
elevation  theory"  is  now  no  longer  tenable. 

Since  the  reading  of  the  above  paper,  Mr.  Scrope  has  supported  its 
arguments  by  a  volnminons  paper  before  the  Geological  Society. 
Sir  Charles  I^ell  himself  has  also  delivered  a  lectnre  on  the  subject 
at  the  Boyal  institution,  and  has,  in  the  last  number  of  the  Philoso- 
phdcal  Magazine,   published  some  remarks  on  Professor  C.  Piazzi 
Smyth's  supposed  proofs  of  the  submarine  origin  of  Teneriffe  and 
other  volcanic  cones  in  the  Canaries.     This  last  brochure  was  drawn 
forth  by  a  chapter  on  geology  and  volcanic  theories,  appended  to  a 
**  Report  on  the  Teneriffe  astronomical  experiment  of  1856"  by  the 
Scottish  astronomer,  in  which  it  was  stated  that  fossil  shells  had 
been  foimd  upon  the  slopes  of  the  crater  there.    As  this  statement 
involved  points  of  high  theoretical  interest,  and  was  made  to  stand 
in  the  report  as  expressly  confirming  the  '*  elevation"  of  the  great 
crater  of  Teneriffe,  Sir  Charles  wrote  to  the  Professor  to  know  under 
^what  geological  circumstances  he,  or  his  informants,  had  detected 
such  shells.     It  appears,  however,  that  this  statement  of  the  fossil 
shells  was  made  entirely  upon  mere  report,  and  that  it  is  without  any 
foundation.     As  this  was  published  under  the  sanction  of  the  Ad- 
miralty, Sir  Charles  has  felt  himself  called  upon  to  refute  it,  and 
has  added  correct  details  of  observations  made  by  himself  and  Mr. 
Hartung  at  Teneriffe  and  in  the  islands  of  Grand  Canary  and  Palma, 
which,  so  far  from   corroborating  the  "crater  of   elevation-hypo- 
thesis," in  this  instance  are  directly  opposed  to  it. 

Future  observation  will  now  probably  add  additional  testimony 
to  the  more  reasonable  view  of  the  general  formation  of  volcani0 
cones  and  craters  by  eruptions  ;  and  since  attention  is  so  thoroughly 
drawn  to  the  subject  tifiere  will  doubtless  be  many  oth^  writers 
upon  it :  but,  however  numerous  or  excellent  they  may  be,  to  Sir 
Charles  Lyell  will  ever  be  due  the  double  merit  of  firat  detecting 
the  dangerous  spread  of  a  false  doctrine,  and  of  having  had  the  bold- 
ness of  making  the  first  attack  upon  it  in  the  face  of  the  support  it 
had  received  firom  some  of  the  most  eminent  of  the  continental 
geologists. 
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FOREIGN  CORRESPONDENCE. 

COMMUKICATBD   BT   COUNT  MaBSCHALL. 

From  the  Proeeeddngs  of  the  Imperial  Academy  of  Sciences^  Vienna^ 

October,  1858. 

1. — Pa/rastUc  AlgcB  in  Shells, 

Certain  obannels  met  with  in  the  shells  of  several  Aoephalons  and 
Oftsteropod  moUnsca  have  generally  been  considered  to  be  nntritive 
channels,  and  to  stand  in  organic  connection  with  the  pores  of  these 
shells.  Professor  Wedl  aflw  close  examination  of  a  nnmber  of  re- 
cent and  fossil  specimens,  has  proved  them  to  be  accidental  deteriora- 
tions of  the  shells,  owing  their  origin  to  naraaitic  algsB  of  most  delicate 
stmotare.  In  the  recent  specimens  tnese  channels  stand  in  com- 
mnnication  with  exigaons  cavities,  including  pednncnlated  oellnkB, 
filling  up  the  channels  themselves,  and  emitting  a  great  number  of 
lateral  ramifications.  The  presence  of  Amylmn  in  the  nucleus,  and  in 
the  cellules  connected  with  it,  manifests  itself  hj  the  vivid  brown  tints 
they  assume  when  brought  in  contact  with  diluted  tincture  of  Iodine. 
The  algsB  themselves  have  of  course  ceased  to  exist  in  fossil  speci- 
mens, but  the  characters  of  the  channels  in  them,  their  irre^olar 
distribution,  their  connection  with  minute  cavities,  Ac,,  are  such  that 
the  identity  of  origin  with  those  observed  in  living  individuals  can 
hardly  be  doubted.  As  far  as  investigations  have  hitherto  proceeded, 
it  may  be  inferred  that  fresh-tcater  shells  suffer  more  nt>m  these 
vegetable  parasites  than  those  of  marine  species. 

2. — Native  PUUina, 

Prince  B.  Demidoff  has  lately  presented  to  the  Imperial  Mineralo- 

gical  Museum  a  pepite  of  native  JPlatina,  weighing  11^  lbs.,  found  in 
is  mines  of  Nisiiney  TagOsk,  together  with  other  large  masses  of 
the  same  metal,  of  which  the  most  considerable  have  been  very 
liberally  offered  by  the  noble  owner  to  the  museums  of  Berlin  and 
St.  Petersbuig.  The  Vienna  pepite  measures  5  inches  in  length,  4 
inches  in  breadth,  and  3  inches  in  height.  Its  surface  is  covered 
with  impressions  similar  to  those  on  several  pepites  of  native  gold, 
indicating  its  origin  within  a  fissure,  and  bearing  some  analogy  (as 
the  late  P.  Partch  had  remarked  long  ago)  with  the  superficial  im- 
pressions peculiar  to  meteoric  iron.  The  impressions  are  partly 
filled  with  chromate  of  iron,  which  is  generally  associated  with 
native  Platina. 
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SuMiCEit-M££TiN08  OF  TH£  GsoLooisTs'  ASSOCIATION. — As  a  member  of  the 
Geologists'  Association,  I  must  ask  permission  to  trespass  on  your  space  for  the, 
means  of  suggesting  that  it  would  be  desirable  for  that  Society  to  institute 
field-meetings  during  the  present  summer-season.  I  know  there  are  other 
members  wno  like  myself  regret  that  our  labours  apnear  to  have  terminated 
with  the  winter-session  of  paper-reading  and  lectures.  Now,  Sir,  I  know  it  was, 
felt  at  the  outset  of  the  Association  by  very  many  of  the  working  geologists 
who  so  freely  came  forward  to  join  it,  l>oth  tnose  resident  in  London  and  tiaose 
in  the  countrv,  that  such  field-meetings  were  as,  or  even  more,  essential  to  the 
instruction  of  young  and  working  geoK)gists,  and  to  the  ffeneral  progress  of  the 
science — for  I  am  one  at  least  who  thinks  the  humblest  mbourer  of  some  valuo 
in  the  community — as  the  instructive  readings  and  discussions  at  the  Society's 
chambers.  It  is  not  altogether  in-door  instruction  we  really  want ;  there  is  far 
more  to  be  learnt  in  the  field ;  and  doubtless  there,  too,  we  should  find  gentle^ 
men  with  the  right,  both  legal  and  intellectual,  to  add  the  F.G.S.  to  their  names, 
ready  to  aid  and  assist  us,  as  we  have  done  already  at  the  Society's  rooms. 

Some  one,  I  think,  before  the  institution  of  tne  Society,  dia  propose  such 
field-meetings,  and  I  would  ask,  could  not  one,  at  least,  be  neld  with  advantage 
annually  in  some  locality  or  place  of  geological  interest,  when  suitable  papers 
might  be  read,  and  followea  by  discussions ;  fossils  and  other  objects  brought 
together ;  excursions  made,  ana  other  means  adopted  for  collecting  and  impart* 
mg  information  P 

I'erhaps  something  might  be  established  in  imitation  of  the  plan  of  the  British 
Association  for  the  Advancement  of  Science,  though,  of  course,  less  pretending,. 
One  or  two  hundred  working  members  might  be  got  together,  and  oy  a  steac^ 
onward  course  for  a  few  years,  a  large  amount  of  valuaole  material  might  h!Q< 
pt  up.  It  is  true  we  have  the  Geologic»l  Societies  of  London  and  of  Edin- 
ourgl^  two  most  important  and  influential  bodies;  but  these  Societies,  from, 
the  restrictive  character  of  their  respective  constitutions,  and  the  nature 
of  the  rules  by  which  they  are  govemea,  are  totally  useless  to  the  class  of  per- 
sons which  the  Geologists'  Association  was  designed  to  benefit,  and  I  bebeve 
this  class  to  be  far  more  numerous  than  it  is  generally  thought. 

I  cannot  help  thinking  the  time  has  arrivea  when  we  should  set  about  doing 
something  of  this  kind,  and  I  shall  look  for  the  next  month's  Geologist  with 
BO  small  anxiety,  in  the  hope  to  &id  that  some  such  course  of  action  shall  have 
^^cen  determmed  upon,  and  that  the  Society  you  so  freely  helped  to  established 
^^yt  without  attempting  to  emulate  the  more  learned  bodies,  properly  develope 
another,  and  not  the  least  important  of  its  sources  and  means  of  mstruction. 

I  bave,  moreover,  preferred  that  my  idea  should,  by  your  kind  consent,  be 
propagated  in  your  pages,  as  many  members  of  the  Association  are  included  in 
the  multitude  of  your  readers,  ana  hence  suggestions  will  most  likely  be  made 
>»1uch  may  add  to  the  value  of  mine.  The  excursion-trains,  at  this  period  run- 
^^  on  every  line  in  the  kingdom,  afford  the  means  of  country-members  meetr 
>^  at  any  appointed  place  their  city  brethren,  and  interviews  uid  introductions 
would  thus  take  place  to  which  higner  fares  and  less  agreeable  travelling  would 
^  a  barrier  in  the  winter  months. — I  am,  dear  sir,  your  well  wisher  and  reader, 
A  PaoviNciAL  Geologist. 

CuBAp  Cabinets  por  Fossils. — Sib, — ^What  is  the  cheapest  way  of  getting 
^binets  made  for  fossils  and  minerals  ?    It  seems  almost  impossible  in  the 
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country  to  buy  any  suitable  articles  of  this  kind  second-hand.  Eyen  a  moAsilt- 
sise  new  cabinet  seems  usoally  to  cost  not  less  than  ten  or  twdre  pon^ 
Could  common  chests  of  drawers  be  made  available  by  any  altetatioii  v^ 
would  not  be  ezpoisiTe  ? — ^I  am,  sir,  yours,  ftc,  A  Cokstakt  Rzadsb. 

The  chei^)e8t  kind  of  cabinet  which  can  be  made,  and  which  is  also  oe  d 
the  most  useful,  is  fonned  br  a  set,  of  greater  or  l»s  nomber,  of  pbiD  {kal 
trays  with  marginal  rims,  lliese  trays  can  be  rested  on  cross-ban  in  a  sb^ 
deta  case,  a  cupboard,  or  recess. 

Such  trays  can  be  made  in  town  for  about  three  shillings  each. 

Mr.  Chsurlton,  the  resident  housekeeper  of  the  Geol^cal  Sodety,  caa  jbr 
recommended  for  the  manufacture  of  very  excellent  cabmets  of  a  sapenor 
character. 

Case  or  a  Toad. — At  one  of  the  meetings  of  the  Wemerian  Natural  Histar 
Society,  a  notice  was  given  of  the  incarceration  of  a  live  toad  in  ihs  vbH  a 
Fort- W  iUiam  Barracks,  Calcutta,  for  the  long  period  of  fifty-four  years. 

REapiiLATioK  or  Frogs. — It  appears,  from  a  series  of  carious  enxnasAi 
performed  by  M.  Edwards,  and  detaded  in  the  "  Annales  de  Chimie  et  IKijsqs^' 
ror  Januaiy,  1819,  that  frogs,  toads,  and  lizards  are  preserved  alive  and  m  hmh 
under  water  for  weeks,  by  means  of  the  air  contained  in  the  water,  whidi  ^ 
abstract,  not  by  the  lunss,  but  by  the  skin. 

Count  D' Archiac's  Notice  of  "  Siluria." — ^Count  d'Archiac  was  daa^ 
by  the  I^^esident  of  the  Qeok^cal  Society  of  France  with  a  report  of  tibe  pco- 
cipal  chwo^es  which  Sir  Roderick  Murcnison  had  made  in  toe  last  editioo  of 
*'  Siluria,"*  and  his  notice  of  that  work  recently  published  in  the  Bollecm  <  / 
the  French  Geological  Society,  is  not  only  the  best  resume  of  tl»e  6b)eet5  snii 
intentions  of  Sir  Koderick's  masterly  labours  we  have  yet  seen,  but  cnTers  aL^i? 
several  observations  and  suggestions  well  worthy  of  note.  The  report  falBff^ 
in  historical  order  the  various  advances  made  from  the  substitution  (m  1S3^I 
of  the  Silurian  System,  with  its  ground-work  of  arran^ment,  for  the  va^e  in- 
digested accumulation  of  rocks  known  under  the  ancient  general  denoffimat^ 
of  grauwacke,  to  this  last  most  comprehensive  description  of  the  Lower  P<^ 
zoic  rocks,  both  in  their  details  and  in  their  entirety.  Interesting  as  it  is  ta 
know  how  far  and  how  thoroughly  the  labours  of  any  of  our  oountiymoi  v^ 
appreciated  by  foreign  sava^,  our  object  is  now  more  to  draw  attention  to  s 
slight  addition  which  M.  d'Archiac  hais  made  to  this  work  in  his  review. 

in  speaking  of  the  admirable  list  of  fossils  prepared  for  "  Siluria"  by  Messs 
Salter  and  Morris,  Count  d'Archiac  repeats  the  remarks  he  has  already  taa^ 
upon  similar  lists  executed  in  England,  namely  the  absence  of  a  nun^rical  taU^ 
expressive  of,  1st,  the  total  number  of  genera  and  species  of  each  dass;  Sni, 
the  total  number  of  species  in  each  gjeological  division ;  3rd,  the  species  commoii 
to  two  or  more  of  the  geological  divisions,  in  such  wise  as  to  be  able  to  deduce 
the  degree  of  importance  of  their  zoological  relations,  and  consequently  ^ 
analogy  or  difference  of  the  circumstances  under  which  the  strata  were  depo- 
sited. This  want  M.  d'Archiac  fills  up  by  a  table  prepared  from  the  list  tihof^ 
referred  to,  which,  for  the  benefit  of  English  geologists,  we  transfer  to  our  pagj^^ 

How  highlv  the  great  French  geolo^t  values  those  untiring  and  unoeasin^ 
efforts  that  nave  produced  that  Silurian  system  which,  founded  on  a  limiW 
portion  of  the  British  Isles,  has  been  now,  by  the  investi^ions  and  researcks 
of  forei^  and  of  our  colonial  geologists,  applied  in  its  mtegrity  to  the  ^^ 
world,  18  given  best  and  briefly  in  nis  own  words: — "Siluma,  dont  qoo^ 
esp^rons  que  I'auteur  donnera  encore  plus  d'une  Edition,  restera  toajooi^ 
oomme  le  magnifique  couronnement  d'un  vaste  ensemble  de  travaux  doat  les 
annales  de  la  science  nous  ofirent  peu  d'examples." 

*  For  a  notice  of  this  admirable  book  mo  Tbs  Osolooist,  VoL  n,  p.  88. 
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REVIEWS. 

Illwtraied  Index  of  British  Shells^  eoniaining  fyuret  of  all  the  reoemf  ^ecin^ 
with  names  and  other  information.  Bt  6.  B.  Sowebbt,  F Jj.S.  Ixmdoa : 
Simpkiii,  Marshall  and  Co.,  1859. 

The  magnificent  work  on  British  shells  by  Mr.  Hanley  and  the  late  Professor 
Forbes,  must  remain,  for  a  long  time  at  loot,  the  standard  book  on  British 
moUusca.  Its  price,  amounting  to  some  pounds,  however,  is  a  barner  to  its 
being  more  extensively  accessible,  while  there  are  thousands  of  inquinnf  minds 
who  desire  some  reliaole  source  from  which,  by  comparison  of  the  shells  the? 
find  with  some  good  figure,  they  can  at  least  recognize  a  species,  and  thus  fin^ 
some  firm  founcuttion  on  which  to  continue  their  investigations.  Such  a  souice 
is  Mr.  Sowerby's  book,  although  it  is  little  more  than  an  illustrated  catalo^e 
of  our  native  shells.  The  fieures  are  very  good,  and  appear  to  be  origmal 
representations  of  properly  selected  specimens ;  no  slight  consideration,  for  our 
attention  has  been  often  orawn  to  the  evil  effects  of  the  practice  of  copyinir 
from  other  plates,  in  presenting  false  ideas,  by  depaitures  from  the  ori^'nal  awl 
proper  outlines  of  the  object  thus  occasioned,  the  errors  of  the  ctsmghts- 
man,  often  rendering  the  determination  of  species  difficult  and  obscure,  and 
otherwise  impeding  tne  progress  of  science,  yfe  rejoice  that  Mr.  Sowo^y's 
book  has  passed  well  throu^  our  scrutiny  on  this  point,  and  that  we  can  con- 
sistently wish  it  the  extensive  sale  it  merits. 


Advanced  Text  Book  of  Geology y  Descriptive  and  Industrial.  By  David  Page, 
F.G.S.  Second  edition,  revised  and  enlarged.  London  and  Edinburgh : 
William  Blaekwood  and  Son.    1 859. 

This  treatise,  the  first  edition  of  which,  so  well  known,  is  reported  to  have 
sold  to  the  extent  of  twenty  thousand  copies,  was  designed  as  a  sequel  t4>  the 
author's  "  Introductory  Text  Book,"  although  it  has  been  prepared  in  such  a 
manner  as  to  stand  also  as  a  separate  and  indep^dent  work.  The  latter  or 
introductory  work  gives  an  outlme  of  the  science  intelligible  to  beginners,  and 
sufficient  for  a  general  acquaintance  with  its  leading  facts ;  that  under  notice, 
or  the  "  Advanced  Text  Book,"  presents  the  subject  more  in  detaQ,  and  is  "  in- 
tended for  senior  pupils  and  those  who  desire  to  prosecute  the  study  in  its 
principles  as  well  as  oeductiotas." 

The  author's  views  are  good  of  a  right  system  of  teaching ;  and  no  soolosical 
book  for  scholastic  purposes  in  the  iSiglisn  language  surpasses  Mr.  Page  s  in 
this  respect ;  nor  is  the  carefulness  displayed  in  the  correctness  of  the  general 
material  of  the  work  to  be  passed  over  without  laudatory  conunent. 

lliis  second  edition  has  been  enlarged,  "  firstly,  to  embrace  whatever  is  new 
and  important  in  the  science ;  secondly,  to  afford  space  for  additional  iUustra- 
tion ;  and  thirdly,  to  combine,  as  far  as  possible,  the  principles  with  the  de- 
ductions of  the  geology/* 

This  additional  matter  is  ordinarily  given  *'  in  subordinate  type  and  in  such  a 
form  as  not  to  interfere  with  the  continuity  of  the  original*^  textual  arrange- 
ment." So  far  so  good;  and  the  matter  thus  introducecT is  certainly  not  with- 
out much  value,  but  we  caution  against  increasing  the  dimensions  of  a  Text 
Book.  It  is,  in  our  opinion,  dangerous  both  to  its  practical  and  to  its  pecuniary 
success ;  while  it  is  aesirable  for  its  attractiveness  to  the  student — no  mean 
consideration — ^to  restrain  it  within  the  most  moderate  limits. 
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We  are  ^lad  to  find  Mr.  Page  himself  entertains  an  opinion  of  this  kind,  for 
he  says  that  it  has  been  his  aim  "  to  improve  rather  than  to  enlarge — ^to  keep 
the  volume  abreast  with  the  latest  discoveries  and  advancing  views  of  our 
leading  geologists,  and  yet  to  prevent  it  from  exceeding  the  limits  of  a  com- 
pendious Text  Book."  We  hope  Mr.  Page  will  rigidly  adhere  to  these  views, 
tor  we  should  be  sorry  indeed  to  see  so  g^sd  and  useful  a  book  run  to  seed. 

Amongst  the  new  matter  introduced  of  importance  are  the  remarks  upon  the 
characters  and  structure  of  the  Himantopterus,  the  Pterygotus,  and  Euryptcrus, 
illustrated  hy  some  very  fairly  executed  woodcuts,  and  a  fuller  notice  of  the 
oolitic  mammals  than  appeared  in  the  first  edition. 

A  woodcut  of  the  seal  discovered  by  Mr.  Page  in  the  Pleistocene  days  of  the 
Clyde  is  another  new  addition.  Mr.  Page  has  also  given  us  the  unproved 
classification  of  the  members  of  the  Old  K^d  Sandstone,  in  accordance  with  the 
late  observations  which  Sir  Roderick  Murchison  has  brought  together  with  so 
much  labour  and  acumen,  and  has  grooped  with  his  usual  skillfulness  of  general- 
izatiou.  We  have  also  the  results  ot  Dr.  Bigsby's  laborious  revision  of  the 
classification  of  the  North  American  Paleozoic  rocks;  and  two  more  definite 
and  comprehensive  Usts  of  plants  and  animals,  instead  of  the  mere  outline-notes 
of  the  former  edition. 

It  woidd,  however,  be  supererogatory  of  us  to  extend  our  notice  or  criticisms 
of  a  book  which,  from  its  usefulness  and  its  moderate  price,  is  sure  of  extensive 
circulation,  and  will  probabW  also  very  generally  replace  and  supplant  the 
former  edition  in  the  hands  of  its  former  readers ;  and  for  this  very  reason  will 
have  its  merits  and  demerits  (however  few  these  last  may  be)  so  fully  criticised 
and  exposed  by  others,  that  neither  will  escape  observation  and  comment. 
Hence  we  mav  fairly  be  content  to  close  our  notice  with  the  advice  to  the 
teacher,  the  scnolar,  and  the  student,  that  they  can  not  spend  their  money,  nor 
their  time  upon  a  better  book. 


A  WeeJI^*  Walk  U  Grower,  firom  the  pen  of  Dr.  Bevan,  who  is  known  to  our 
readers  from  his  contributions  to  this  journal,  is  written  in  a  fanciful  stvlc,  aud 
tells  us  what  the  author  saw,  and  wnat  we  should  see  if  we  spent  the  same 
amount  of  time  in  the  peregrination  of  that  small  peninsula  of  South  Wales. 

The  reviewer's  task  may  generally  be  similized  to  that  of  Tom  Moore's  *'  child 
at  a  feast,"  who  but  "  sips  of  a  sweet,  then  flies  off  to  the  rest."    And  true  to 
the  simile  we  have  selected,  and  in  this  case  leaving  all  those  other  attrac- 
tions of  '' iron-bound  coasts  with  glorious  sea-views,  picturesque  little  valleys 
and  inland  dells,  old  churches,  still  older  castles  and  camps,  and  druidical 
remains,"  so  pleasing  and  attractive  to  other  tastes,  we  fly  at  once  to  the 
ecological  nectar  of  the  mellifluous  sweets  of  Gower,  and  take  our  readers  to  the 
famous  Bacon  and  Mitchin  Holes — ^two  caves  which  have  made  Gower  famous. 
Dr.  Bevan  tells  us  to  get  a  guide  to  them  if  we  can,  and,  next  to  that, 
considers  the  most  important  tMng  'Uo  get  good  bearings;  for  what  with 
devious  lanes  and  sancf drifts,  it  is  h^  no  means  an  easy  p^ce  to  find,  for  the 
caves  themselves,  though  large,  all  face  the  sea,  and  are  so  overhung  hj  the 
cliffs  that  it  is  altogether  impossible  to  see  them  from  the  land.    1  have  round 
one  of  the  best  landmarks  to  the  Bacon  Hole  to  be  Pennard  Church  tower, 
which  is  almost  in  a  straight  line  with  it.    The  Bacon  Hole,  more  particularlv, 
is  an  extremely  interesting  place,  as  bones  are  still  to  be  procured;  but  a  pick- 
axe is  required,  the  ordinary  geological  hammer  bein^  of  little  avail  against  the 
hard  breccia  in  which  they  are  enveloped.    The  interior  has  been  systematically 
quarried  and  blasted  to  obtain  the  bones,  most  of  which  are  to  be  seen  in  the 
Swansea  Museum;  but  the  details  of  the  operation,  and  of  the  successive 
%er8  that  were  exposed,  are  so  very  instructive^  that  I  cannot  help  borrowing 
VOL.   II.  c  c 
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an  account  from  Mr.  Starling  Benson's  excellent  paper  in  the  TransaGtioiiB  of 
the  Institution.  The  floor  of  the  cave  will  he  seen  to  fall  from  the  entrance 
towards  the  inner  part,  while  the  interior  of  the  roof  is  pointed  (the  two  sides 
meeting  at  an  angle),  and  is  covered  hy  a  layer  of  stalactite,  and  the  floor  is 
also  overlaid  with  stalagmite,  which  was  hls^ted  through,  and  a  cross  troidi 
opened  down  to  the  solid  limestone.  Pirst,  then,  they  arrived  at  a  hed  of 
aUuvi^  earth,  in  which  were  recent  shells  (still  to  be  found  there)  and  bones  of 
ox,  red-deer,  roe-buck,  and  fox,  succeeded  by  a  thickish  layer  of  stalagmite. 
Then  came  a  bed  of  hard  breccia,  with  bear-,  ox-,  and  deer-bones  ;  then  more 
stalagmite,  below  which  was  more  breccia,  and  a  deposit  of  cave-earth, — ^the 
grand  treasure-house  of  osseous  remains.  Then  came  bones  of  the  gigantic 
mammoth,  rhinoceros,  hysna,  wolf,  bear,  ox,  and  deer.  The  lower  layer  of  the 
black  sand  seemed  to  be  almost  exclusively  occupied  by  mammoth-bones,  the  only 
others  being  a  tooth  of  badger,  and  one  of  a  kmd  of  pole-cat.  The  mammoth- 
remains  are  most  wonderful  and  almost  worth  a  special  journey  to  Swansea  to 
see  them.  The  tusk  was  two  feet  round,  and  five  leet  five  inches  long ;  besides 
which,  there  were  humeri,  femora,  tibia,  ulna,  radius,  and  several  phaJan^. 
Below  this  important  bed  was  more  stalagmite,  with  shelly  sand,  containing 
Clausilia  nwricana,  lAUorina  UtioralU  ;  also  oones  of  birds  and  of  arvicola.  Here 
was  a  grana  storehouse  of  fossil  remains,  and  a  large  field  for  speculation  as  to 
the  conditions  under  which  all  these  inhabitants  lived.  How  the  shells  got 
there  at  the  bottom  of  all  these  layers,  and  at  a  height  of  thirty  feet  above  the 
sea,  is  easily  explained.  When  they  lived,  the  coast  had  not  been  elevated  ; 
consec[uentiy,  the  mouth  of  the  cave  was  probably  under  water  at  high  tide, 
allowing  the  shells  to  be  deposited,  and  oirds  and  water-rats  to  enter  at 
low  tide. 

With  regard  to  the  Clausilia,  however,  which  is  a  land  shell,  it  was  probahlj 
not  deposited  until  the  floor  of  the  caves  began  to  be  dry,  and  above  water. 
This  elevation,  which  is  to  be  found  in  all  the  caves  of  Gower,  is  quite  borne 
out  by  the  water-worn  appearance  of  the  rocks  in  Caswell  Bay.  When  the 
floor  of  the  cave  was  dry,  the  mammoth  took  possession,  and  lived  in  it.  It  is 
not  very  likely  that  his  bones  were  drifted  in  oy  the  sea,  for  two  reasons :  !«/, 
that  they  were  in  a  state  of  eood  preservation,  which  would  not  have  been  the 
case  if  they  had  been  well  beaten  about  by  the  waves ;  and,  2nd^v,  they  all 
anpeared  to  belong  to  the  same  individual,  as  if  he  had  lived  and  axed  tneze. 
Then  came  animals  of  snuiller  kinds  in  greater  profusion,  succeeded  at  the  top 
by  red  deer,  &c.,  animals  which  have  not  been  for  such  a  great  length  of  time 
extinct.  There  are  no  traces  of  man  below  the  upjper  sta&^mite ;  out  in  the 
black  mud  above  are  pieces  of  English  pottery — a  fact  of  which  I  vras  unaware 
in  one  of  my  visits,  but  which  I  sincerely  regretted  afterwards ;  for,  seeing  a 
rapacious  cormorant  fishing  just  below  me,  I  fiung  at  it  a  piece  of  potteiy, 
which  I  took  to  be  of  more  modem  extraction ;  on  examining  the  bones  at  t£e 
Museum,  I  recognized  the  antiquarian  remains  that  I  had  so  ignorantl^  cast 
away.  There  is  another  cave  m  Gower,  which  we  shall  presently  visit,  in 
which  human  traces  have  been  found* — to  the  best  of  my  knowledge  the  only 
two  in  Great  Britain  in  which  such  has  occurred.  A  little  to  the  west  is  the 
Mitchin  Hole,  a  larger  hole  than  the  other,  but  possessing  no  remains ;  so  we 
will  wander  sJong  the  cliffs  until  we  come  to  Pennard  Castle.  Pennard  Castle 
is  rather  a  mystery  as  to  where  it  came  from,  and  where  all  the  rest  of  the 
place  is  gone  to.  It  was  very  likely  built  at  the  same  time  as  most  of  the 
other  castles ;  but  tradition  has  been  unusally  busy,  and  has  asserted  that  it 
was  built  in  one  night,  and  destroyed  in  the  same  space  of  time  by  sand  blown 
over  from  Ireland. 

*  Tmces  and  roltos  of  man  are  reported  in  other  instances  in  Britain.— Ed.  Obol. 
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Another  of  the  Gower  lions  is  a  bone-cave,  situated  under  the  cliffs  in  the 
iei>^hY>ourhood  of  Paviland.    Dr.  Bevan's  book  does  not,  however,  give  the 
tiuost  encouragement  to  the  visitor  for  trying  to  get  there ;  for  he  teUs  us  he 
i\i\de  a  fruitless  effort  himself  with  that  object;  that  he  only  "got  half  way, 
iTid   -was   irell  pleased  to  return  and  take  for  granted  that  Dr.  Bucklanas 
lescription,  in  his  Reliquia  Diluciana,  was  correct.     It  is  possible,  however,  to 
:^ct  a  boat   at  Port  Eynon,  but  it  is  a  long  wav  round,  and  after  seeing  the 
Bacon  Hole,  scarcely  worth  the  journey ;  but  if  the  traveller  can  happen  to 
flit  the  fortunate  conjunction  of  low-water  and  spring-tide,  he  may  then  get 
dovm  to  the  caves  without  being  sea-sick  or  breaking  his  neck.     It  was  made 
public  about  1822,  although  known  to  the  peasants  some  time  before;  but  in 
the  following  year  Dr.  Buckland  visited  it,  and  published  the  account  in  the 
work    before   mentioned.    These  caves   (for  there  are  two)   are   the    most 
important  in  Gower,  and  the  antiquary  will  share  the  interest  with  the  geolo- 
gist, since  human  relics  were  found  in  the  shape  of  bones,  articles  of  ornament, 
coins,  &c.     On  the  cliff  above  are  the  remains  of  a  British  camp,  which,  doubt- 
less, was  contemporaneous  with  the  skeleton  found  below ;  the  largest  of  the 
eaves  is  the  Goat's  Hole,  in  which  the  floor  ascends,  and  is  covcrea  with  dilu- 
vial loam,  mixed  with  fra^ents  of  limestone  and  spar,  recent  marine  shells, 
and  bones  of  elephant,  rhinoceros,  bear,  fox,  hyena,  wolf,  horse,  deer,  ox,  rats, 
Wds,  and  fra^ents  of  charcoal.    The  recent  shells  and  bones  of  birds  were 
most  plentiful  in  the  interior  extremity,  and  the  material  in  which  thev  were 
found  was  earth,  cemented  by  stalagmite.    The  skeleton  was  that  of  a  female, 
the  bones  stained  of  a  dark  red  colour,  and  covered  with  a  coating  of  raddle, 
tinged  by  red  oxide  of  iron.     Fragments  of  ivory  too  were  there,  cut  into 
curious  and  fantastic  shapes  (probably  charms).    The  coins  were  of  the  reign 
of  Constantius.    In  the  second  cave — which,  from  its  position  as  regards  the 
Goat's  Hole,  Dr.  Buckland  conjectures  was  connected  with  it,  and,  in  fact,  vnth 
the  other,  formed  part  of  a  large  cave,  cut  away  by  denudation — were  more 
bones  of  animals,  covered  with  a  bed  of  fine  pebmes.    The  inquiring  paheon- 
tologist  will  find  a  unique  collection  of  these  bones,  as  well  as  those  from  the 
Goat's   Hole,  in  the  Swansea  Museum,  where  they  are  well  arranged  and 
preserved." 

The  Worms  Head  is  a  noted  place  also  in  Gower.    It  is  the  most  westerly 
^y>int   of    Gower  and  Glamorganshire — ^the  end,  in  fact,  of  that  county  in 
general  and  of  our  locality  in  particular ;  and  with  it  we  conclude  our  review, 
as  affording  a  remarkable  instance  of  the  abrading  power  of  the  sea-waves.     It 
was  a  noted  point  in  old  Leland's  day,  and  he  tells  us,  in  his  quaint  but  accu- 
rate book  :  "  Ther  is  in  Gowerland  bv-twixt  Swansey  and  Lochor  a  litle  pro- 
montori  caullid  Worms  Head,  from  tne  wich  to  Caldey  is  communly  cauUid 
Sinus  Tinbechicus."    Dr.  Bevan  says  that  "  it  has  obtamed  its  name  from  the 
curious  arrangement  of  the  rocks  which  compose  it — ^two  or  three  successive 
elevations,  with  causeways  between,  which,  seen  from  the  channel,  certainly  do 
look  like  a  large  sea-serpent  with  uplifted  head.    The  force  and  action  of  the 
waves  is  mightily  shown  by  the  queer  and  fantastic  shapes  of  the  rocks,  the 
footpath  in  one  part  being  carried  across  the  boiling  sea  by  a  narrow  arch,  peri- 
lous enough  when  a  strong  south-wester  is  blowing.     Immediately  in  front  is 
the  Head,  a  sheer  precipice  of  more  than  200  feet ;  and  yet,  high  as  it  is,  I 
have  seen  the  waves  dash  over  the  very  top,  and  that  too  when  there  was 
scarcely  a  ripple  visible  on  the  surface  of  the  sea.     It  is  rarely  that  this  phe- 
nomenon is  visible,  but  the  effect  is  wonderful — a  dense  volume  of  water  run- 
^i\\g  up  the  side  of  the  rock,  and  breaking  over  the  summit  in  a  vast  fountain. 
^Vlienevcr  this  is  seen,  calm  and  bright  as  the  weather  may  be,  the  fishermen 
know  that  rough  weather  is  impending,  and  they  account  for  the  circumstance 
^^  the  meeting  of  two  under-currents.    One  of  the  most  singular  facts  about 
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the  head  b  that  it  is  all  hollow — a  vast  caTern — ^with  aa  opening  seaward,  aad 
another,  called  the  Blow  Hole,  about  the  size  of  a  finger,  on  the  land«  whicb 
makes  up  for  its  want  of  sise  by  its  noise,  which  is  veir  great,  and  most  pecn- 
liar  on  a  quiet  day,  when  there  is  a  ground  swell.  A  curious  and  uneuthlj 
sound  it  is,  like  that  of  a  mighty  rushing  wind  proceeding  from  the  interior  of 
the  earth,  as  if  all  the  gnomes  of  the  Hartz  Mountains  were  busy  at  their 
work.  Tlie  cause  of  the  noise  is  this :  a  heavy  sea  breaks  into  the  cave, 
driving  before  it  all  the  air  into  one  comer,  where  the  orifice  is  situated;  for, 
by  listening  at  the  hole,  you  can  mark  the  approach  of  each  wave  by  tiie 
increasing  volume  of  air.  Leland  again  mentions  this.  '  Ther  is  also  a  wod- 
deifulle  hole  at  the  Poynt  of  Worme  Heade,  but  few  dare  aiter  into  it,  and 
men  fable  there  that  a  Dore  withein  the  spatious  Hole  hathe  be  sene  withe 
great  navies  on  it — but  that  that  is  spoKcn  of  water  reuninge  under  the 
grounde  is  more  lykely.* "  The  cave,  as  tar  as  is  known,  has  been  entered  only 
once,  and  that  was  on  an  extraordinarily  calm  day,  when  Beynon  rowed  a  party 
of  visitors  into  it.  He  had,  however,  verv  vague  notions  respecting  its  sise, 
and  Ids  prevailing  feeling  seemed  to  have  oeen  satisfaction  at  getting  safe  out 
again. 

Peaki,  Passes,  and  Glaciers.    By  Membebs  of  the  Alpine  Club.    Londem  ; 

Longman  and  Co.    1859. 

In  the  charming  volume  before  us  there  are  many  scenes,  incidents,  and 
descriptions  whicli  might  delight  general  readers  more  than  those  particnlars 
which  we  shall  here  sef  prominently  before  our  own.  We  have  jNroperly  to 
deal  with  specialities,  and  nowever  tempting  even  to  ourselves  the  digression 
into  the  most  flowery  paths,  the  pathways  of  science  are  the  routes  we  are 
conscientiously  compelled  to  follow. 

The  opening  chapter,  "  Peaks,  Passes,  and  Glaciers,"  describes  to  us  the 
passage  of  the  Eenetre  de  Salena  by  a  party  of  the  Alpine  Club,  with  the  dan- 
gers and  difficulties  of  its  accompbshment,  and  their  accompanying  rewards  of 
wild  and  magnificent  scenery,  and  those  wonderful  atmospheric  beautifications 
which  seem  to  be  locked  u]^  and  cherished  in  those  caskets  of  Nature's  recesses 
to  which  only  the  most  darmg  can  reach  the  key. 

Amongst  the  wild  scenes  in  this  expedition,  we  have  a  vivid  portraiture  of 
a  night  encampment  on  the  inhospitable  slopes  of  the  alpine  heights  of  Salena, 
where  the  party  halted  within  a  few  yards  of  a  glacier-torrent,  whence,  when  the 
morning  dawned,  thev  gazed  out  "  upon  a  scene  of  savage  grandeur,  for  wild- 
ness  and  desolation  almost  without  a  rival,  even  among  tne  Alps,  of  which  the 
sule  components  are  crag,  precipice,  snow,  ice,  and  aiguille,  combined  in  eveiy 
variety  of  stem  and  awful  granaeur."  From  this  "  citadel  of  winter,"  a  short 
but  arduous  walk  in  the  earliest  mom  brought  the  mountain-travellers  into  a 
"  garden  of  summer,"  the  grass  beneath  their  feet  fresh  and  moist,  and  almost 
dazzling  to  the  eye  with  the  briUiancv  of  its  emerald  green ;  hurdly  a  stone's 
throw  from  them,  "  the  rich  valley  of  Ferret  stretch^  out  on  either  hand, 
studded  with  chalets,  dotted  with  sheep  and  cattle,  sparkling  with  cultivatioii» 
instinct  with  life  and  luxuriant  beauty.  The  dark  masses  of  the  great  chain 
bounding  the  valley  on  the  south  were  clothed  with  wood  and  herbage  nearly 
to  their  summits,  and  a  tliin  veil  of  delicate  haze  which  hung  upon  theffl, 
showed  how  great  was  already  the  power  of  the  autumn  sun."  Even  the 
glacier-torrents  they  had  so  lately  leit,  now  flowed  behind  a  rising  ground, 
so  that  not  an  obiect  remained  in  sight  to  remind  them  of  the  desoMe  legiou 
of  eternal  frost  they  liad  so  lately  quitted. 

The  second  chapter,  by  Professor  Tyndall,  gives  an  account  of  his  ascent  of 
the  Col  du  Geant,  in  July,  1857,  and/commencing  with  a  not  very  satisfactory 
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compliment  to  readers  in  general,  about  cither  engagements,  refers  to  a  six- 
Neeka*  examination  of  the  Mer  de  Glace  and  its  tnbutaries,  assisted  by  Dr. 
[lirst,  with  a  view  to  the  investigation  of  the  motion  of  the  gkieier,  ana  the 
connection  of  the  veined-structure  of  the  glacier  with  the  stratification  of  the 
i6v6.  But  no  scientific  information  on  these  points  is  given,  and  the  whole 
[chapter,  however  nicely  penned,  is  therefore  reduced  to  little  more  than  the  mere 
[>ersonal  adventures  of  a  man  and  a  boy  for  a  day  among  the  seracs  of  the 
Glacier  du  G^ant,  one  of  the  few  instructive  passages  beine;  the  description  of 
the  ice-cascade  through  the  defile  formed  by  Le  Rognon  ana  the  promontoiy  of 
the  Aiguille  Noire. 

The  fourth  chapter,  by  Mr.  W.  Matthew,  contains  several  years'  excursions 
amongst  the  mountains  of  Bagnes,  and  abounds  in  notices  of  the  movements 
and  aspects  of  the  six  great  glaciers  which  pour  their  frozen  streams  into  this 
fine  valley,  ploughing  up  the  green  herbage  of  the  meadows  before  them  in 
their  slow  but  irresistiDle  passage,  or  stranded  there,  insensibly  melt  away, 
leaving  great  ruinous  heaps  of  rock  or  moraines  as  mementos  in  future  ages  of 
their  past  existence. 

The  description  of  the  interrupted  feast,  in  Mr.  HinchofTs  excursion  from 
Zermatt  to  the  Yal  d'Anniviers  by  the  Trift  Pass,  is  not  only  amusing,  but 
affords  an  excellent  idea  of  the  fall  and  scattering  of  great  blocks  of  massive 
rocks  from  the  mountain's  side,  as  also  of  the  process  by  which  the  debris  of 
the  moraines  is  originally  accumulated. 

Mr.  Ball's  visit  to  Zermatt  in  1843,  in  some  degree  fills  up  the  noticeable 
blank  in  Professor  Tyndall's  paper  by  some  casual  observations  on  Professor 
Torbcs'  statements,  and  by  some  intelligibly  recorded  facts  and  sug^tions 
of  his  own.  To  these  are  added  some  new  remarks  upon  the  intensities  of 
moonlight  and  early  dawn  at  great  heights. 

One  passage  in  Mr.  Anderson's  interesting  descent  from  the.Schreckhom,  so 
forcibly  conveys  the  constant  and  perpetual  degradation  of  the  granite  rock* 
masses  of  the  higher  peaks,  that  we  think  it  quite  worthy  of  quotation,  as 
showing  how  great  in  aggregate  result  must  be  the  effects  of  the  frosts  and 
other  atmospheric  influences  which  are  uninterruptedly  exerted  at  these  great 
mountain-heights.  He  teUs  us  in  the  descent  of  his  party  they  saw  notning 
but  bare  rode.  "  There  seemed  no  end  to  it.  Once  only  I  remember  that  the 
scene  was  varied,  when  a  change  took  place  m  the  mineral  character  of  the 
rock,  and  we  passed  from  the  jgranite — ^too  constantly  disintegrated  by  the  frost 
to  permit  of  vegetation  formmg  upon  it — to  a  formation  which,  by  its  compo- 
sition or  the  direction  of  its  cleavage,  is  more  capable  of  resisting  that  mighty 
leveller  of  the  high  places  of  the  e^h.  There  the  cliffs  were  clothed  wiin 
lichens  of  the  most  beautiful  and  varied  colours,  affording  a  charming  relief  to 


the 


eye 


The  cause  of  such  destructive  inundations  as  those  of  1852,  in  Switzerland 
and  Savoy,  is  simply  and  intelligibly  explained  by  Mr.  Ball,  in  his  expedition 
from  the  Grimsel  to  Grindelwald. 

"  I  had,"  he  says,  "  already  been  struck  with  the  fact  that  on  the  Grimsel* 
and  even  on  the  Siderhom,  we  had  on  the  previous  day  encountered  rain 
iiLstead  of  snow,  whereas  on  former  visits,  during  bad  weather,  I  had  found 
deep  snow  at  the  Grimsel  in  August.  The  thermometer,  during  the  preceeding 
thirty-six  hours,  had  not  fallen  below  47  degrees  Fahrenheit,  showing  that  the 
current  from  the  south,  whose  over-charge  of  aqueous  vapour  had  caused  the 
heavy  ram  of  the  last  ive  days,  had  mamtained  a  temperature  unusually  hi^^h, 
even  for  the  height  of  summer.  This  was  the  real  cause  of  those  destructive 
inundations  which  made  the  month  of  September,  1852,  long  remembered  in 
many  parts  of  Switzerland  and  Savoy.  Such  inundations  would  be  far  more 
(^uimon  if  the  enormous  fall  of  rain  in  the  lower  valleys  of  the  Alps  were  not 
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neutralized  by  its  being  converted  into  snow  in  the  regioii  of  tbe  big-lia  i^& 
tains  and  glaciers.    The  usual  supply  from  this  latter  source  b  giea^  -i^-     ^ 
nished  at  such  times,  and  thou^  tne  small  streams  are  swoQen,  the  p&     i 
torrents  that  issue  from  the  glaciers  are  reduced  to  less  thm  half  thsr  s£n&     I 
volume.    But  the  case  is  very  different  when  rain  several  desrees  ah^e  ^v 
freezing  point  falls  upon  the  great  fields  of  ice  and  n^ve.    The  w^k  c4  ' 
^oes  to  swell  the  glacier-streams,  and,  moreover,  the  entire  of  its  surpliis  b^ 
IS  consumed  in  melting  the  ice  and  snow  with  which  it  oomes  in  ciMm^ 
After  endeavouring  to  estimate  the  prodigious  amount  of  water  thai,  a^ 
such  circumstances,  must  be  carried  down  within  a  few  hours  into  tbe  pnE^qa 
valleys,  I  was  not  at  all  surprized  when,  a  few  days  later,  in  asooidffig:  ^^ 
Sallcnches  to  Chamouni,  I  found  bridge  after  bridge  swept  aw»y — scaae  a 
them  seventy  or  eighty  feet  above  the  usual  level  of  the  water — anil  mmaats  i 
stone  and  rubbish  Drought  down,  sufficient  in  one  instance  to  bniy  a  hoee  ci 
mill  so  completely,  that  only  a  small  portion  of  the  latter,  and  the  roof  of  tk 
building,  remained  projecting  from  the  surface." 

Chapter  eleven,  by  J.  F.  Hardy,  although  not  one  of  the  most  Ksest^,  3 
nevertheless  one  of  the  most  deughtful,  for  its  easy  flowing  stvle,  in  the  vWf 
book ;  and  Mr.  Bunbury's  visit  to  the  Col  de  la  Jungfrsu,  a#ords  an  exas^ 
of  what  can  be  seen  by  those  who  have  either  not  the  '*  head"  and  dariK.  -^ 
are  too  indolent  and  un-enterprising  to  attack  the  higher  and  more  fomi^slii^ 
peaks. 

In  the  note  appended  to  this  chapter,  the  editor's  suggestion  that  the  pi^^ 
which  we  find  at  great  heights  on  small  oases  in  the  ice-region  are  the  restt:^ 
of  a  more  abundemt  vegetation,  which  has  dwindled  to  its  present  txiflin?  ^ 
portions  owing  to  the  extension  of  the  glaciers,  is  a  novel  and  perhap  t 
valuable  one. 

Refreshing,  indeed,  at  the  end  of  the  book  comes  Professor  Bamse^s  ocs- 
tribution  to  the  "  Peaks,  Passes,  and  Glaciers." 

There  is  an  honest  English  bluntness  of  expression  in  his  sentences  ^^i^ 
causes  their  truthfulness  to  fall  with  force  upon  the  apprehension.  Allfkr 
we  have  previously  read  in  the  book  amounts  to  little  more  thaa  a  modcmis^i 
version  of  enterpnzing  ascents,  by  which  the  accomplishments  of  h^-wig^ 
De  Sausure  and  his  attendants,  in  wading  through  snow-fields,  or  seramhte 
over  precipitous  mountain-slopes  and  crags,  have  been  excelled  and  exceed^ 
Professor  Aunsay  takes  the  mind  back  to  times  remote,  when  ih»  lords  ^ 
creation  were  the  great  camivora  tliat  preyed  on  the  gigantic  mammoths  sod 
herbivora  who  were  then  the  chief  inhabitants  of  the  earth.  He  talks  to  n* 
about  the  old  glaciers  of  Switzerland  and  of  North  Wales.  He  makes  us 
think  about  the  age  of  the  great  frozen  ioe-masses  by  that  one  still  shdifig 
down  the  mountain  sides  of  Switzerland ;  and  he  shows  us  the  great  moTaioe- 
heaps  of  rocks  and  boulders  still  encumbering  the  mountain-valleys  of  WaK 
He  produces  evidences  in  the  marks  on  the  precipitous  cliffs  of  the  Alps  of  tbr 
ancient  greater  depth  and  wider  extent  of  the  still  veritable  glaciers ;  and  he 
shows  us  in  the  mountainous  regions  of  Wales,  the  rochet  moutonmet*,  tbf 
striations  of  the  rocks,  and  the  heaps  of  debris  of  British  glaciers  long  since 
melted  away. 

Tliere  are  still  those  who  would  speak  of  ^logy  in  disparag^g  terms ;  bot 
the  interest  and  point  of  this  book  is  certamly  concentered  in  this  ge^ogical 
history  of  those  mighty  ice-mountains.  Nor  are  these  mere  speculations ;  thet 
are,  indeed,  true  imerences,  substantially  built  upon  accredited  facts. 

The  first  part  of  his  article  opens  boldly  and  to  the  point  at  once.  "  Everr- 
one,"  says  he,  ''familiar  with  the  Alps  is  aware  of  fluctuation  in  the  dimcnsioib 
of  the  glaciers.  It  is  recorded  in  the  pages  of  Forbes,  that  since  the  year  1767, 
the  glacier  of  La  Brenva  rose  three  hundred  feet  above  its  present  level,  anf 
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again  declined;  and  tlie  terminal  moraines  of  the  Rhone  gkcieri  arran^d  con- 
oentricallj  one  within  another,  bear  witness  to  its  recent  gradual  diminution. 
The  ^reat  Gomer  glacier  of  Monte  Bosa,  also,  is  even  now  steadUy  advancing, 
and  IS  said  within  the  memory  of  men  not  old,  to  have  already  swallowed  up 
forty  chalets  and  a  considerable  tract  of  meadow-land.  But  all  such  historic^ 
Tariations  in  the  magnitude  of  glaciers  are  trifling  compared  with  their  wonder- 
ful extension  in  j^re-nistoric  penods.  There  is,  perhaps,  scarcely  a  valley  in  the 
Hi^h  Alps  in  which  the  traveller,  whose  eye  is  educated  in  glacial  phenomena, 
wifl  not  discern  symptoms  of  the  former  presence  of  glaciers  where  none  now 
exist ;  and  in  numerous  instances,  far  from  requiring  to  be  searched  for,  these 
indications  force  themselves  on  the  attention  by  signs  as  strong  as  if  the 
glacier  had  disappeared  but  a  short  time  before  the  growth  of  the  uviag  vege- 
tation. So  startfing  indeed,  are  these  revelations,  that,  for  a  time  the  observer 
scarcely  daies  to  adrnit  to  himself  the  justness  of  his  conclusions,  when  he  finds 
in  strifttions,  moraines,  rockes  moutonnees  and  blocs  perchet  unequivocal  marks  of 
the  former  extension  of  an  existing  glacier  more  than  a  long  day's  march 
beyond  its  present  termination;  and  further,  that  its  actual  surface  of  to-day  is 
a  thonsaiid  feet  and  more  beneath  its  ancient  level." 

As  it  is  with  the  glaciers  of  the  Aar,  which  the  professor  selects  as  examples, 
so  is  it  with  many  other  alpine  valleys,  and  so  has  it  been  in  North  Wales. 
After  this  follow  interestiiig  observations  on  the  disappearance  of  moraines, 
the  former  state  of  the  Ghrimsel,  the  Aletech  glacier,  the  Kirchet,  on  the  inter- 
esting question  whether  a  glacier  ever  reached  the  Jura?  and  on  the  great 
perched  blocks  of  Monthey,  one  of  them  twenty  pac^  in  length,  and  eight 
thousand  or  nine  thousand  tons  in  weight. 

These  blocks  lie  in  great  quantities  m  and  upon  sandy  gravel  roughly  strati- 
fied, comparable  more  in  their  semi-angular  character  to  the  partiaUy-ronnded 
chalk-flints  of  our  ordinary  "  drift"  gravels.  "  Similar  drift-liKe  strata  encircle 
the  Lake  of  Geneva,  rising  high  above  its  level,  and  thence  range  across  the 
low  l^ds  of  Switzerland,  at  the  base  of  the  Jura  towards  Zurich  and  SchalP- 
hausen,  covering  the  hills  hundreds  of  feet  above  the  level  of  the  lakes  of 
Zurich  and  Zug,  each  of  which  lies  more  than  a  hundred  feet  above  the  Lake  of 
Geneva. 

"If  this  view  of  the  subject  be  correct,"  it  is  argued,  "it  follows  that 
during  part  of  the  period  when  the  North  of  Europe  was  submerged  to  receive 
the  drilt,  Switzerland  also  lav  beneath  the  sees  at  least  two  thousand  feet 
beneath  its  present  level,  that  being  about  the  height  of  the  blocks  of  Monthey 
above  the  sea." 

The  ancient  glacial  phenomena  of  Switzerland  are  then  shown  to  accord  with 
those  of  North  Wales;  and  the  tract  between  the  Snowdon  range  and  the 
Menai  Straights  is  described,  in  which  we  are  favoured  with  examples  of  blocs 
jperchcM,  roches  moutonnees,  emiic  blocks,  polished  and  striated  rocks,  and 
moraines,  by  which  the  region  of  Snowdon  is  brought  prominently  before  us  as 
the  site,  in  geological  and  pre-historic  times,  of  mighty  glaciers,  of  which  the 
only  evidences  that  now  remain  are  the  inscriptions  they  have  themselves  en- 
graven, ages  since,  in  their  irresistible  passage. 

^lowdon,  the  highest  and  noblest  mountam  of  the  district,  "is  bounded  on 
three  sides  hj  six  vast  hollows  or  valleys,  which  have  been  scooped  out  from 
time  to  time  in  the  rock-masses  of  which  the  mountain  is  formed.  In  one  of 
these,  Cwm-glas,  some  of  the  most  perfect  remains  of  glacier-action  are  to  be 
found  in  the  form  of  moraine-debris  and  heaps  of  c]a,y,  boulders,  and  angular 
blocks  identical  in  composition  and  in  general  aspect  with  the  Swiss  moraines." 

Professor  Bamsay  then  proceeds  witn  others  of  these  valleys  describing  their 
beauties  and  their  evidences  of  ancient  glacial  phenomena,  coming  to  the  con- 
clusion that  Snowdon  formed  the  centre  of  six  glaciers  having  an  ice-thickness 
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gpeneraUy  of  nearly  five  hundred  feet,  and  tliat  these  flowed  from  the  peak  down 
tnose  SIX  lateral  valleys  we  have  already  mentioned.  From  his  own  obserr:.- 
tions  he  estimates  the  greatest  formerly  attained  thickness  of  ice  at  the  P^ss 
of  Llanberis  at  from  eleven  hundred  to  thirteen  hundred  feet. 

We  are  now  introduced  to  another  phase  of  the  subject,  the  relations  of  the 
glacial  drift  to  the  glaciers.  Everyone  who  has  given  any  attrition  to  tertiarr 
geology  is  aware  tnat  a  large  portion  of  the  low  country  of  the  North  of 
£hm)pe  and  a  considerable  portion  of  the  British  Isles  are  covered  more 
or  less  by  loose  superficial  oetrital  accumulations,  containing  large  boulden 
and  rocks  which  have  been  brought  often  many  hundreds  of  miles  from  their 
original  beds.  These  deposits  are,  as  we  might  have  presumed  they  would  be, 
regarded  by  the  Professor,  according  to  the  modem  glacial  theories,  as  the  pro- 
duce of  melted  icebergs. 

Hiis  fflacial  drift  rises  to  very  considerable  heights  (upwards  of  two  thousand 
feet,  and  containing  shells  at  thirteen  hundred  feet)  above  the  sea  in  this  Snow- 
donian  region;  and  much  of  it,  though  rudely  stratified,  resembles  ordinary 
moraine-matter.  From  its  arrangement  in  terraces  it  is  considered  to  maik  suc- 
cessive stages  of  elevation  of  the  land  in  its  emeigence  from  the  glacial  waters ; 
and  that  as  the  average  height  of  the  loftiest  mountains  could  not  daring  that 
era  have  attained  more  than  from  fourteen  hundred  to  two  thousand  feet,  the 
formation  of  glaciers  upon  them  proves  the  intensity  of  the  cold  at  that  p^iod. 
From  these  glaciers  icebergs  broKe  off  at  the  sea-board,  strewing  the  regions 
around  in  their  dissolution  with  rock-boulders  and  drift-gravels. 

Some  remarks  follow  on  the  grinding  and  scooping  out,  by  the  glacier  in  its 
motion,  of  the  hollows  since  converted  into  lakes  and  tarns ;  and  the  paper  is 
concluded  by  some  speculations  on  the  possibility  even  of  the  eyes  of  man  hav- 
ing gazed  on  those  old  glaciers  of  Wales. 

A  chapter  on  Etna  and  some  suggestions  for  Alpine  travellers  finish  this 
excellent  and  tasteful  book,  which  we  hope  will  have  very  many  readers,  for 
the  reason  that  it  can  neither  be  read  without  interest  nor  without  profit ;  and 
we  are  pleased  to  observe  that  a  second  edition  is  already  called  for. 


Map  of  Hereford,    By  T.  E.  Curley,  Esq.,  C.E. 

We  gladlv  notice  this  map,  sent  to  us  a  short  time  since  by  Mr.  Curley ;  for, 
althougn  a  local  production,  and  consec[uently  limited  in  its  uses  and  applica- 
tion, it  presents  a  step  in  a  right  direction,  which,  if  followed  out  m  like 
manner  in  other  districts,  would  render  material  aid  to  a  very  extended  and 
minute  knowledge  of  the  stratigraphic  condition  of  these  islands.  Mr.  Cur- 
ley, engaged  upon  the  draina^  of  the  town  of  Hereford,  has  necessarily  met, 
in  the  execution  of  the  works  he  has  been  superintending,  with  numerous 
opportunities  of  acquiring  an  intimate  knowledge  of  the  rocks  and  soils  of  that 
town  and  its  vicinity.  Some  of  the  information  thus  obtained,  carefully  worked 
out  into  two  sections  exhibiting  the  disposition  of  the  gravels  and  local  drift- 
beds  on  the  adjacent  new  red-sandstone,  nave  been  added  with  good  effect  to 
the  map.  We  hope  other  engineers  will  follow  this  excellent  plan,  and  that, 
ere  many  years,  all  our  town  plans  will  have  as  much  ^logiod  information 
appended  to  them.  The  practical  value  of  such  additions  cannot  be  over- 
estimated. 
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THE  COMMON  FOSSILS  OP  THE  BRITISH  ROCKS. 

Bt  S.  J.  Mackie,  F.G.S.,  F.S.A. 

(Contimied  from  page  192.) 

Chap.  4.  First  Traces  of  ths  Succession  of  Life, — The  Lower  Silwrian 

Bocks, 

How  sweet  the  communing  with  oneself;  the  thoughts  that  rise 
and  flee  ;  the  dreams  of  solitude,  away  fix)m  the  busy  hum  of  men — 
quiet — alone  with  God,  thinking  of  His  wonders  and  His  powers, 
the  beauty  and  skillfdlness  of  His  works.  As  late  at  night  I  sat  at 
iny  open  study-vnndow  gazing  over  the  forest  of  roofs  and  chimneys 
of  the  sleeping  city,  with  its  towers  and  church-spires  pointing  to 
the  holy  heavens  and  star-Ht  sky,  for  the  first  time  I  heard  the 
great  bell  of  Westminster  toll  out  the  midnight  hour — sonorous, 
solemn,  slow,  as  if  clinging  with  throbbing  pulse  and  quivering 
frame  to  Time's  flowing  garments  to  arrest  him  in  his  sturdy  march. 
Solemn  and  slow  the  changing  hours  of  past  creations  have  passed 
ftway,  with  no  "  Big  Ben"  to  mark  their  passage  ;  but  solemn  and 
slow  has  Time  himself  impressed  his  footsteps  on  the  yielding  sands 
of  earth,  and  left  us  his  own  record  of  his  onward  course. 

In  this  chapter  we  pass  on  to  the  first  change  of  scene,  and  as  we 
found  it  necessary,  at  the  commencement  of  our  work,  to  have  a 
clear  idea  of  the  succession  of  the  great  rock-masses  of  which  the 
fossiliferous  crust  of  our  globe  is  constituted,  so  we  shall  find  it 
unperative  for  a  right  comprehension  and  a  clear  understanding  of 
the  succession  of  organic  life  upon  our  planet  to  have  a  knowledge 
of  the  great  types  upon  which  the  various  members  of  the  animal 
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and  vegetable  kingdoms  are  oonstnicted,  and  which  have  been 
selected  bj  naturalists  as  the  principles  on  which  to  ground  those 
arbitrary  divisions  and  sub-divisions  of  scientific  arrangement  so 
neoessaxy  for  facilitating  the  acqoirement  of  knowledge  and  for  the 
progress  of  investigation. 

All  animated  or  living  things  belong  to  one  of  two  markedly  dis- 
tinct groups — ^the  animal  or  vegetable ;  hence  in  scientific  nomen- 
clature the    greatest    distinctions  are  given  to  these   thoroughly 
decided   divisions,   and    they  are    consequently  termed   kingdoms. 
Taking  either  plants  or  animals  it  is  apparent  that  of  either  we  have 
many  sorts,  and  also  that  these  sorts  are  evidently  constructed  on 
different  plans,  as  for  example  seaweeds  and  trees,  insects,  Crustacea^ 
starfish,  shells,  quadrupeds ;  hence  we  have  principal  divisions  into 
8tih-kingdom8f  classes ^  and  orders.     Taking  the  members  of  any  one 
of  these  divisions,  we  find  that,  though  there  may  be  a  common 
resemblance  on  the  whole,  yet  the  typical  form,  upon  which  all  of 
them  are  more  or  less  constructed,  is  nevertheless  variously  modi- 
fied, and  that  numerous  forms,  although  subservient  to  the  type,  are 
still  modelled  more  directly  upon  some  certain  deviation  or  peon- 
liarity.     For  example,  the  class  Mammalia  has  the  characteristic 
features  of  the  Yertebrata  in  the  possession  of  an  internal  bony 
skeleton,  consisting  of  a  cranium,  vertebral  column,  and  two  fore 
and  two  hind  limbs  for  terrestrial  locomotion.     But  how  distinctly  is 
this  vertebrate  type  modified  to  suit  the  particular  exigencies,  habits, 
and  conditions  of  other  vertebrate  classes,  such  as  fish,  reptiles, 
birds,  whales,  man.     Each  of  these  classes  again  displays  many  dis- 
tinctive modifications,  as,  for  example,  the  eagle  and  the  sparrow, 
the  herring  and  the  shark ;  hence  arise  other  subdivisions  or  orders, 
and  these  again  exhibit  subservient  modifications,  as  for  instance  the 
eagle  and  the  hawk.     Those  which  have  thus  a  great  resemblance 
for  each  other  are  included  in  one/am%,  and  are  distinguished  firom 
each  other  by  a  generic  name,  or  in  other  words  each  family  is  made 
up  of  different  sorts  or  genera.     These  again  are  susceptible  of  divi- 
sion by  individual  or  special  characters,  whence  the  denomination  of 
species,  the  still    minor  variations  of   which — ^brought  about   by 
difference  of  existence,  physical  conditions,  or  local  circumstances — 
are  indicated  by  the  term  varieties. 


MACKIE FIRST  TBACBS   OP  THE   SUCCESSION   OP  LIFE.  343 

The  first  glance  at  the  familiar  ohjects  around  ns  assures  ns  that 
all  living"  things  have  not  the  same  values  of  structure  or  the  like 
capabilities  of  life.     We  perceive  at  once  that  some  are  of  far  lower 
grades  both  of  intelhgence  and  action  ;  that  in  point  of  fact  there  is 
a  scale   of   development  of  the  social  rank  both  of  animals  and 
vegetables.      These  conditions  are  so  apparent  and  so  well  known 
that  it  would  be  useless  to  dwell  upon  them.     We  proceed  therefore 
at  once  to  mark  out  the  divisions  of  the  animal  and  vegetable  king- 
doms, and   the  particular  characters  hj  which  each  is  indicated, 
premising    that,   as  in  the   inorganic   world  there    is   no   decided 
natural  line  of  division  between  one  rock-mass  and  the  others,  one 
stratum  and  another,  in  the  successioti  of  formation,  and  that  what 
appears  a  break  in  the  series  in  one  place   is  filled  up  by  some 
deposit  in  another,  so  in  the  organic  world  each  genus,  family,  and 
order  are  so  linked  by  modifications  and  divergences  to  others,  that 
the  actual  lines  of  division  are  essentially  arbitrary,  and  especially  in 
the  more  minute  scientific  and  natural  divisions,  as  between  species, 
genera^  and  families ;  the  higher  groups  appearing,  however,  as  far 
as  our  present  knowledge  extends,  to  be  merely  linked  together  by 
similitudes,  or  by  the  devarication  of  one  type  into  an  apparent  re- 
semblance to  another  rather  than  by  any  natural  affinities  between 
them. 

We  now  present  in  Table  I.  the  primary  constituent  members  of 
these  great  divisions  as  nearly  as  may  be  in  the  ascending  order  of 
their  organic  development  and  rank,  thus  placing  Man,  the  highest, 
at  the  top,  and  the  Rhizopods — Protozoans  at  the  base  of  the  series. 
The  groups  of  animal-forms  must  not  be  altogether  regarded  as  in- 
dicating a  progressive  increased  rank  of  organization;  many  of 
them  are  of  equal  value  with  each  other,  and  the  exact  position  of 
others  has  not  been  thoroughly  determined.  Moreover,  no  system 
of  classification  of  organic  forms,  whether  vegetable  or  animal,  can 
be  as  yet  regarded  as  perfect ;  the  best  can  only  be  considered  artifi- 
cial and  provisional,  requiring  many  modifications  and  improve- 
ments ;  hence  the  student  or  generaJ  reader  must  not  therefore 
be  dismayed  at  the  difierence  of  position  assigned  by  difierent 
naturalists  to  particular  organisms,  nor  think  that  naturalists  are 
ignorantly  difiering  fit)m  each  other  in  their  ideas.     Nor  must  they 
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aUoiw-  themselves  to  get  confused  with  the  variety  of  terms  used  bj 
difierent  authors  to  designate  the  some  or  nearly  the  same  classes  of 
a-nimftlfl  or  plants.  Such  differences  are  no  more  than  the  natural 
results  of  the  attempts  to  found  a  perfect  system  of  classification 
^vhile  necessarily  beginning  to  make  that  effort  with  imperfect 
materials,  which  through  many  deficiencies  in  our  knowledge  present 
also  great  gaps  and  voids  in  the  desired  continuity  of  the  order  of 
arrangement  of  organized  beings.  By  degrees  such  gaps  are  filled 
up  in  the  progress  of  our  investigations,  and  by  the  acquirement  of 
additional  knowledge  of  the  structural  character  of  known  species, 
or  the  discovery  of  new  forms. 

Under  the  scientific  classification  presented  in  further  detail  in 
Table  II.,  existing  forms  of  animals  can  be  more  or  less  harmoniously 
arranged.  It  may  be  regarded  as  that  generally  received,  the  terms 
being  those  ordinarily  in  use  by  the  principal  writers ;  and  in  it  we 
have  included  the  latest  revisions  and  amendments  in  the  arrange- 
ment of  the  Mammalia  by  Professor  Owen,  whose  indefatigable 
researches,  skiMil  observation,  and  perspicuous  deductions  have  long 
since  placed  him  in  the  foremost  rank  of  naturalists,  whether  past  or 
present. 

By  him  this  most  important  class  has  been  primarily  grouped, 
according  to  the  characters  of  the  brain,  into  four  principal  divisions, 
which  thus  displayed  also  exhibit  their  comparative  intellectual 
capacities. 

For  the  complete  grouping  and  arrangement  of  the  animal  and 
vegetable  kingdoms  it  is  necessary  that  all  those  fossil  forms,  often  so 
widely  different  from  those  existant,  which  pals&ontology  has  added, 
and  is  still  daily  adding,  to  the  fauna  and  fiora  of  our  planet  in  its 
completeness,  should  be  included  and  brought  into  one  and  the  same 
harmonious  grouping.  Thus  does  every  new  form  exhumed  from  the 
great  cemetery  of  the  Past  add  some  new  link  to  or  produce  some  fresh 
deviation  from  our  latest  and  most  complete  results  of  arrangements. 
It  is,  however,  not  a  little  curious  to  find  the  rehcs  of  past  ages  sup- 
plying the  gaps  and  deficiencies  of  the  creation  around  us,  and  form- 
ing the  links  between  what  were  previously  considered  aberrant  and 
abnormal  conditions ;  every  step  of  progress  adding  to  the  beauty, 
harmony,  consistency,  and  unity  of  the  great  plan  of  creation. 
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We  proceed  now  to  detail  the  chief  characierB  of  each  of  the 
above  great  groups,  beginning  with  the  lowest,  and  tlie  type-plsiis 
on  which  they  are  constructed.  To  say  what  is  the  lowest  form  of 
aninud-life  is  indeed  difficult,  as  it  is  also  of  the  TegetaUe.  We 
haye  certain  moving  and  apparently  living  cells  and  firustnlee,  sock 
as  the  monads,  diatoms,  and  other  organisms,  coranumly  termed 
(from  their  usual  presence  in  vegetable  infusions  and  sti^^imt 
water)  InAisoria ;  but  the  discussion  is  still  strong  as  to  their  proper 
position,  although  the  stronger  evidence  is  at  present  on  the  side  of 
those  who  group  them  with  the  vegetable  kingdom.  At  all  events 
the  minutest  and  simplest  forms  of  organized  objects  are  simple 
cells ;  and  as  all  animals  and  vegetables,  whatever  their  rank,  are 
built  up  of  an  organic  structure  composed  of  cells,  it  is  at  lesBt 
difficult  to  determine  either  the  identity  with  each  other  of  sach 
primitive  cells;  the  commingling  in  them  of  the  mdimentftiy 
stages  of  both  kingdoms ;  or  from  their  smalhiess,  delicateness,  and 
similarity  of  chemical  composition  and  their  structnnJ  resemblances, 
to  point  out  the  essential  distinctions. 

These  primitive  cell-forms,  too,  possessed  of  no  solid  parts,  and 
liable  to  abnost  instant  decay  after  death,  enter  not  into  the  domains 
of  paJaaontology ;  and  it  is  only  in  the  case  of  the  diatoms  and 
siliceous  or  calcareous  loricated  (shelled)  forms  that  we  find  any 
traces  in  a  fossil  state.  These,  however,  are  found  in  such  abund- 
ance in  some  of  the  later  Tertiary  deposits  as  to  form  whole  beds, 
which  are,  as  in  the  case  of  the  Tripoli  and  the  Berg^mehl,  used  for 
industrial  or  domestic  purposes.  But  as  these  belong,  according  to 
most  authorities,  to  the  vegetable  tribes,  we  shall  notice  them  more 
fully  under  that  head  and  when  we  come  to  treat  in  the  progress  of 
our  work  of  the  Tertiary  rocks. 

The  first  class  then  which  we  notice  of  the  Protozoa  are  the 
Bhizopoda  or  rooUfoot  animals.  The  Protozoa  are  all  more  or  less 
globular  or  amorphous ;  for  even  the  sponges  or  Porifera  have 
generally  a  spherical  shape,  although  in  some  genera  of  this 
higher  group  the  true  globular  form  is  indented  into  funnel- 
shaped  cavities  or  elongated  into  tubular  stems.  In  the  lower 
group  rocognized  in  the  fossil-state  by  the  innumerable  shells  of 
Foraminifera,   abundant  in   many  rocks,   but  best  known   in  the 
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Secondaxy  and  Tertiary  formations,  the  animals,  although  they  put 
on  xiaatiloid  or  Nautilus-resembling  forms,  are  not  tmly  such 
cliaxEibered  shells  as  those  of  the  cephalopod,  bnt  are  in  reality  a 
congeries  of  either  constricted,  flattened,  or  inflated  globular  minute 
majsses  of  shell-coyered  jelly-like  flesh,  or  aarcode,  which  are  so  con- 
gregated together  by  the  natural  imperfect  self-division  or  fissi- 
partition  of  one  finom  the  other.  The  original  animal  consists  of  a 
nxere  Httle  globular  mass,  apparently  without  nerves  or  organs  of  nu- 
trition or  digestion,  the  enveloping  cuticle  of  which  hardens  into  a 
calcareous,  homy,  or  sOiceous  shell,  full  of  minute  pores,  through 
wHich  the  sarcode  is  protruded  in  fine  threads  for  the  purposes  of 
preliension  or  locomotion. 

^t  the  period  of  growth  or  self-division  this  sarcode  is  exuded 
and  forms  a  second  globule,  the  containing  cuticle  of  which  hardens 
in  the  like  manner  into  an  enveloping  shell,  but  which  remains 
attached  on  the  side  whence  it  was  exuded  to  the  parent  globule. 
These  repeated  exudations  take  place  on  more  or  less  regular  plans ; 
sometimes  each  overlaps  the  other  to  form  a  nautilus-like  forami- 
nifer ;  sometimes  they  are  developed  in  a  straight  line  or  a  continuous 
slight  curve  ;  sometimes  the  arrangement  is  spiral ;  sometimes  on  a 
flat  plane  ;  and  sometimes  commencing  in  their  young  state  on  one 
plan,  they  are  continued  on  to  their  adult  state  on  another. 

From  the  Foraminifera  we  ascend  to  the  sponges,  still  gelatinous 
animals,  but  having  an  internal  support  of  homy,  calcareous,  or  sili- 
ceous threads  or  spines  (spicula),  and  also  inhalent  and  exhalent  chan- 
nels for  the  in-draught  and  expulsion  of  currents  of  water,  by  which 
means  the  sustenance  of  the  sponge  is  obtained. 

The  next  class  in  the  scale  of  animal-life  shows  a  structural  plan  of 
a  radiate  or  star-like  character.  There  is  a  central  plate,  point,  or 
cavity  whence  the  parts  of  the  organism  radiate,  like  the  spokes  of  a 
wheel  from  its  nave.  This  is  seen  in  the  polypi  or  coral-animals,  the 
sea-anemones  (Actinia),  and  the  hydras  of  our  ponds.  We  see  the 
like  type-form  in  the  jelly-fish  and  little  balloon-like  Beroes  (Cy- 
(Uppe  pUeus) ;  and  we  see  it  also  in  the  sea-urchins  and  star-fish, 
and  in  the  fossil  crinoids  or  lily-animals. 

In  the  Articulata>  the  typical  form  of  structure  is  that  of  jointed 
segments  or  rings,  as  we  observe  in  the  common  earth-worm  and 
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the  leecli,  and  in  the  varions  modifications  offered  in  the  lobster  and 
crab-tribes,  the  spiders,  the  centipedes,  and  ordinaiy  insects,  sa 
beetles,  moths,  and  flies. 

All  these  classes  (termed,  as  a  whole.  Invertebrates)  aie  remark- 
able for  the  absence  of  any  tnterrud  skeleton  or  support,  except  in 
the  cuttle-fish,  the  ''  pen"  or  solid  plate  of  which  is  internal,  although 
not  approaching  the  character  of  a  framework  of  bones,  while  the 
RTiiTTnft.1  is  otherwise,  through  the  nautilus  thoroughly  identified 
with  the  more  usual  characters  of  the  mollusca. 

Between  this  class  and  the  true  Mollusca  are  certain  i^nimAlg 
which  possess  more  or  less  similar  parts  and  organs  to  the  shell- 
fish proper,  but  which  yet  differ  from  them  in  either  being  seated 
in  cup-like  cells  hnked  together  by  a  homy  or  calcareous  stem, 
or  in  being  enveloped  in  a  bag-like  skin  or  tunic,  and  in  being 
divested  of  any  proper  shell.  These  are  termed  MoUusooidea,  or 
Mollusca-  (shell-fish)  resembling  animals.  Such  are  the  Biyosoa 
or  moss-like  encrusting-animals — Flustra,  Eschara,  PlumateDa, 
&c,f  and  both  the  simple  and  the  compound  Ascidians  or 
Tunicata. 

In  the  Mollusca  (soft-bodied  animals)  or  shell-fish  are  included 
very  considerable  ranges  of  development  in  the  rank  of  organic  life. 
All  possess  a  stomach,  nerves  in  the  form  of  g^glionic  cores  and 
threads,  organs  of  digestion,  and  more  or  less  of  locomotion,  and  a 
single  (univalve)  or  double  (bivalve)  solid  calcareous  shell.  Some, 
the  lowest  in  grade,  are  headless,  as  the  oyster ;  others  are  of  high 
organization,  and  approach  towards  the  fishes,  namely,  the  Cepha- 
lopoda, or  cuttle-fish. 

The  next  great  division  of  the  animal-kingdom,  which  we  now 
approach,  is  characterized  on  the  contrary  by  the  possession  of  an 
internal  framework  of  osseous  supports  or  bones,  and  especially  of  a 
continuous  series  of  a  particular  form,  vertebra^  connected  together 
by  muscles  and  ligaments  into  a  vertebral  column  or  back-bone,  as 
it  is  familiarly  termed.  This  vertebral  column  is  cartilaginous 
and  almost  rudimentaiy  in  some  fishes,  while  in  others  it  is  com- 
paratively solid  and  bony.  In  the  Fish-tribe  the  whole  column  is 
adapted  to  flexible  motion,  generally  lateral  or  from  side  to  side, 
and  the  ribs,  skull,   and   fins  are  also  modified  for  the  free  propol- 
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sion  of  the  creatnre  through  the  watier,  the  medium  in  which  it  is 
destined  to  pass  ita  existence. 

From  the  fish  we  pass  upwards  to  the  Reptiles,  in  which  we  have 
a  considerable  advance  of  organization,  and  the  first  decided  traces 
of  fore  and  hind  limbs  or  legs  for  terrestrial  or  amphibious  locomo- 
tion. The  heart  of  reptiles  has  but  one  ventricle,  and  the  circulation 
of  their  blood  is  sluggish  and  slow ;  and  indeed  their  whole  organ- 
ization is  far  inferior  to  the  animals  of  the  next  and  highest  class  of 
animals,  the  TVfammalia. 

In  these  last  the  blood  is  warm  ;  the  heart  is  possessed  of  auricles 
and  Tentricles ;  the  circulation  free  and  rapid ;  and  the  internal 
skeleton  of  the  highest  perfection  of  development.  At  the  top  of  the 
class  stands  man,  the  most  intellectual  and  most  highly  organized  of 
all  created  things. 


GENEBAL   CONSIDERATIONS   ON   THE   FORMATION  OF 

ORE-VEINS. 

(TranslcUed  from  the  Oerman  of  Professor  Bernhard  Cotta,  of 
Freiberg,  with  an  Introductory  Notice  on  the  Study  of  Minerrtl 
Veins  and  Metalliferous  Deposits,  by  H.  C.  Salmon,  Esq.,  Plymouth.) 

I  PROPOSE,  from  time  to  time,  in  the  pages  of  this  magazine,  to 
bring    before  geologists  and    geological    students  translations  or 
abstracts   of  some  of  the  most  authoritative  memoirs  of  foreign 
geologists  on  the  subject  of  mineral  veins  and  metalliferous  deposits. 
Notwithstanding  the  great  commercial  value  of  the  metallic  mines 
of  the  United  Kingdom,  the  subject  of  mineral  veins  and  metal- 
liferous deposits  has  not,  of  late  years,  occupied  the  serious  attention 
of  many  men  of  recognized  scientific  position  in  this  country :  the  late 
Sir  Henry  de  la  Beche,  Mr.  W.  Jory  Henwood,  and  Mr.  Warington 
Smyth   are  those  best   known.     The  strong   distaste  which   un- 
doubtedly exists  to  inquiries  in  this  field  of  geology  is  due  to  many 
causes  which  it  would  be  out  of  place  to  discuss  here.     I  may 
nevertheless  be  permitted  to  say  that,  however  just  this  feeling  may 
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have  been  in  its  origin,  s  oontanned  shrinking  ficom  all  •Uempts  to 
grapple  with  the  difficulties  which  admittedly  beset  this  sobject  is 
likely  to  retard  the  progress  of  some  of  the  most  important  brandies 
of  chemical  and  physical  geology.  The  snooessfbl  solution  of  msny 
obscure  problems  can  only  be  hoped  for  from  a  long,  patient,  and 
accurate  examination  of  the  nerer-ceasing  processes  of  nature  work- 
ing deep  in  the  recesses  of  the  earth,  and  which  are  only  open  to 
observation  in  those  wonderful  excavations  which,  by  the  patient 
toil  of  years  upon  years,  have  been  made  accessiUe  to  ns  in  our 
mining  districts. 

The  history  of  science  teaches  us  that  the  prevalence  of  specula- 
tion (theorising)  is  generally  in  inverse  ratio  to  that  of  observation. 
When  correct  facts  are  few,  the  vaguest  speculations  are  the  most  in 
vogue.     The  subject  at  present  under  our  consideration  forms  no  ex- 
ception to  this  experience.    While  our  knowledge  of  the  fad*  of 
metalliferous    deposits    seems,   to  me,  to   have    remained    ahnost 
stationary  for  the  last  generation,  the  same  cannot  be  said  of  specu- 
lations, or  BO-caUed  theories,  as  to  their  origin.    These  have  been 
abundant  enough ;  but  although  they  form  an  injurious  and  retard- 
ing element  to  the  progress  of  true  information,  they  do  not  stand 
alone,  nor  1  believe  pre-eminent,  in  this  respect.     The  great  evil 
connected  with  this  subject  is  a  tendency  to  state  as  facts  what  are 
in  truth  often  nothing  but  o^vnwyM — and  probably  very  incorrect 
opinions :    ^*  d*illusions  syst^matiques  qui  nous  porteraient  a  oon- 
sid^rer  comme  des  faits  positifs  ce  qui  n^est  encore  que  dans  le 
vague  des  conjectures.*'*    The  grave  errors  arising  from  this  cause 
are,  I  am  satisfied,  far  greater  than  are  at  all  suspected.     On  friture 
occasions  1  shall  take  an  opportunity  of  referring  to  some  that  have 
come  under  my  own  observation. 

If  we  now  turn  to  the  Continent  we  find,  if  not  a  very  brilliant 
advance,  yet  a  certain  and  steady  progress  both  in  observation  and 
generalization.  This  of  course  is  almost  entirely  due  to  the  ex- 
istence, in  the  principal  continental  states,  of  educated  mining  corps, 
under  whose  immediate  superintendence  all  operations  must  be 
carried  on — the  government  whom  they  represent  being  in  most 

♦  Foumet,  "Etudes  sur  les  depots  m^tallifferes,"  p.  385. 
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the  proprietors  of  all  mines  and  minerals  in  their  respective 
oonntries.  In  France,  in  (Germany,  in  Russia,  and  in  other  states,  a 
very  extensive  and  a  very  high-class  literature  is  devoted  to  the  sub- 
ject; and  the  result,  if  not  equal  to  what  English  energy  would 
produce  with  ike  same  mewns^  at  least  surpasses,  a  hundred-fold,  any- 
tHing  we  do  possess.  Among  these,  the  German  mining  literature, 
as  might  be  expected  from  the  countrymen  of  Werner,  stands  pre- 
eminent ;  and  is  particularly  valuable  from  its  characteristic  minute- 
ness, and  also  from  the  great  and  accurate  mineralogical  knowledge 
of  the  German  engineers .« 

As  I  am  strongly  convinced  of  the  importance  of  the  study  of 
mineral  veins,  not  merely  for  useful  purposes,  but  also  in  a  purely 
scientific  point  of  view,  it  has  struck  me  that  the  publication,  in  an 
accessible  form,  of  some  of  the  most  considered  of  these  observations 
and  disquisitions  would  afford  a  secure  basis  as  to  facts,  and  a  worthy 
^nide  as  to  opinion,  invaluable  as  an  aid  to  the  student  who,  quitting 
the  more  beaten  paths  of  palesontology,  may  venture  to  enter 
npon  the  as  yet  almost  unfrequented  road  to  distinction  offered 
by  the  exploration  of  the  mineralogical,  chemical,  and  physical 
departments  of  geology,  of  which  the  inquiry  into  the  circum- 
stances of  the  origin  of  mineral  veins  is  undoubtedly  one  of  the 
most  important. 

In  selecting  memoirs  for  translation  or  abstract,  I  shall  take  par- 
ticular care  to  include  those  which  represent  the  distinctive  schools 
of  opinion.  Professor  Gotta's  memoir  which  follows  is  generally 
considered  to  be  the  most  compact  exposition  known  of  the  hypo- 
thesis which  it  sets  forth. 

As  loose  and  inaccurate  language  is  fatal  to  satisfactory  investiga- 
tions of  any  branch  of  science,  and  as  the  nomenclature  of  mineral 

*  In  instituting  a  oomparison  between  Bnglish  and  foreign  mining  literature 
I  am  not  onmindiml  of  the  publications  of  the  Geolo&ical  Survey.  The  most 
valuable  of  these,  relating  to  mining  subjects, — Sir  fi.  de  la  Beche's  memoir 
on  South  Wales,  and  that  of  Mr.  Jukes  on  the  South  Staffordshire  Goal-field — 
do  not  relate  to  metallic  veins,  and  are  consequently  excluded  from  the  scope 
of  ray  observation.  This  leaves  Mr.  Warington  Smyth  as  the  only  Survev 
writer  on  metalliferous  deposits.  His  papers  are,  with  those  of  Mr.  W.  J. 
Hen  wood,  about  the  only  modem  ones  of  much  value  that  we  possess ;  for  they 
are  the  result  of  real  observation,  and  not  mere  industrious  collections  of 
hearsays. 

VOL.  II.  p  F 
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veins  aboands  with  this  looseness  and  inaccuracy,  I  take  the  present 
opportunity  of  giving  a  few  definitions  on  the  subject,  which  I  shall 
continue  as  occasion  may  require. 

Definitions  relating  to  Veins  and  Metalliferous  Deposits. 

I.  English  miners  commonly  say  that  such  and  such  a  rock  con- 
tains iu)  rrUnerai,  meaning  thereby  that  it  contains  no  metallic 
mineral,  or  mineral  of  the  useful  metals.  As  all  rocks  consist  of 
minerals,  of  course  such  an  eicpression  is  incorrect.  In  speaking  of 
the  minerals  of  the  useful  metais  they  should  be  described  as  metaUk 
miriercUs  or  ores. 

n.  As  all  rocks  consist  of  minerals,  it  is  eyident,  when  the  ex- 
pression mineral'Vein  is  applied  exclusively  to  those  veins  containing 
oreSy  that  such  limitation  is  also  incorrect.  Mineral-veins  are  uni- 
versal in  every  formation,  but  ore-veins  only  are  generally  valuable 
to  man.  Bock-veins  also  occur.  The  following  are  definitions  of 
these  three  classes  of  veins  : — 

Book-Veins  are  fissures  filled  up  with  such  mineral  aggregates  as 
also  occur  in  large  masses  as  rocks ;  as  for  example,  granite,  elvan, 
greenstone,  or  sandstone. 

Mineral- Veins,  on  the  other  hand,  are  fissures  filled  up  with 
minerals,  or  combinations  of  minerals,  such  as  do  not  occur  as  rocks; 
as  for  example,  crystallized  fluor-spar,  baryte,  quartz,  Ac. 

Ore- Veins  are  either  mmeral-veins  or  rock-veinSy  in  which  ores  are 
always  present. 

m.  From  these  definitions  it  appears  that  ores  may  occur  in  rock- 
veins  as  well  as  mineral-veins.  They  may  also  occur  in  rock-miisi^Jt 
which  are  not  veins,  but  may  be  beds,  or  stocks,  which  latter  is  the 
German  word  for  an  ore-containing  rock-mass  that  is  neither  a  vein 
nor  a  bed.     Stocks  are  divided  into 

Standing- Stocks,  irregular  ore-containing  rock-masses  with  some- 
thing vein-like  in  their  character ; 

Lying- Stocks,  the  same,  with  something  of  a  bed-like  character. 

Beds  are  accumidations  of  ore,  or  of  rock-masses  containing  ore, 
lying  parallel  to  the  stratification  in  stratified  rocks. 

rV.  The  expressions  mineral-vems  and  metaUiferous  deposits  are 
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not  identical.  The  latter  is  applied  to  all  ore-containing  deposits, 
whether  the  ore  be  in  rock-veins,  mineral-veins,  beds,  stocks,  or 
irregular  and  nndefinable  masses;  while  the  term  mineral-vein  is 
always  nsed  within  the  strict  limits  of  the  definition. 

y.  The  stadj  of  mineral- veins  has  a  geological  interest  in  no  wise 
depending  on  those  veins  containing  ores  ;  and  the  study  of  the  dis- 
tribntion  of  the  ores  of  the  useful  metals,  in  whatever  form  they  may 
occur,  has  a  scientific  interest  quite  distinct,  and  of  a  difierent  class, 
firom  that  of  mineral-veins.  The  study  of  mineral-veins,  and  the 
study  of  metalliferous  deposits,  are  consequently  not  identical  pur- 
suits ;  yet  they  are  very  nearly  allied,  inasmuch  as  by  far  the  greater 
mass  of  metalliferous  or  ore  deposits  do  occur  in  mineral-veins. 

General  Considerations  on  the  Formation  op  Ore-Veins.  From 
the  German  of  Bernhard  Cotta,  Professor  of  Geognosy  at  the 
Mining  Academy  of  Freiberg.* 

The  formation  of  ore-veins  should  not,  in  any  case,  be  regarded  as 
an  isolated  phenomenon  ;  it  is  intimately  connected  with  the  forma- 
tion or  metamorphism  of  certain  rocks,  and  is  only  a  particular,  or 
special,  effect  of  certain  geological  causes. 

It  was  a  very  general  and  not  unnatural  mistake  of  the  early  in- 
vestigators in  the  modem  school  of  special  geology  that,  freed  from 
the  general  and  vague  hypotheses  on  the  formation  of  the  earth  pre- 
valent in  the  past  century,  and  having  their  attention  concentrated 
on  the  observation  of  isolated  geological  phenomena,  they  should 
consider  and  endeavour  to  account  for  them  as  being  independent 
of  each  other  and  without  any  necessary  connection.     The  explana- 
tion discovered  or  devised  to  account  for  one  particular  case  was  be- 
lieved to  be  applicable  to  all  others  in  any  measure  analogous  to  it. 
The  consequences  were,  on  the  one  side,  too  sharp  a  separation  of 
special  branches,  and  on  the  other,  too  great  a  striving  after  large 
generalizations.     As  they  endeavoured  to  explain  the  origin  of  one 
ore-vein  without  reference  to  the  incidents  of  its  particular  locality, 
BO  they  would    have    it  that    all    ore-veins,  without    distinction, 
originated  in  a  similar  manner.     Indeed,  some  of  the  latest  and 

*  Gangstudien,  Vol.  I.,  p.  85. 
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most  eminent  writers  on  this  sabject  have  fallen  into  this  mistske. 
It  almost  appears  as  if  they  had  forgotten  that  the  expression  vein 
only  distinguishes  ihefonn  of  an  ooenrrenoe,  by  no  means  its  na^tre; 
and  that  particolar  species  of  ores  (natiye  metals^  snlphides  of 
metals,  oxides  and  hydrates)  are  fonnd  in  veins  with  yery  Tsried 
combinations,  and  mider  very  diverse  drcomstanoes. 

Another  mistalce  of  early  geologists  was  that  they  were  always 
prone  to  oonsider  geological  events  as  caosed  by  a  wholly  peculiar 
state  of  things  belonging  to  an  anterior  world  oonclnded  with  ihe 
appearance  of  man.  This  doctrine  was  bnt  too  &vonrable  to  the 
gp?owth  of  the  most  nnsonnd  and  groundless  hypotheses.  Nothing 
was  at  that  time  impossible  in  the  eyes  of  geologists ;  they  had  no 
regard  to  the  analogies  of  existing  causes ;  scarcely  much  indeed  for 
the  essential  laws  of  nature.  It  was  chiefly  Sir  Charles  Lyell  who 
successfully  combated  this  doctrine.  He  showed  that  the  magni- 
ficence of  the  result  was  extraordinarily  heightened  by  the  per- 
manency of  the  causation ;  and  thafc  we  had  not  necessarily  to  assume 
new  sets  of  causes,  different  from  those  now  in  action,  in  order  to 
account  for  the  earth's  surface  as  we  now  see  it.  According  to  this 
geologist,  existiBg  causes  acting  through  periods  of  mdimited  dm.- 
tion  are  sufficient  to  explain  all  geological  phenomena.  But  he  and 
his  school  have  evidently  carried  this  doctrine  to  an  extreme,  since 
he  insists  that  there  exists  no  recognizable  proofs  of  any  progressive 
development  in  the  state  of  our  earth,  only  a  constant  metamor* 
^hism  ;  while  an  immense  mass  of  facts  affords  very  strong  evidence 
of  a  progressive  development  of  the  earth,  arising  from  its  continued 
gradual  cooling.  Of  these,  I  shall  here  merely  point  to  the  very 
remarkable  differences  in  composition  and  structure  that  exists  be- 
tween the  older  and  newer  eruptive  rocks,  and  to  the  succession  of 
the  various  types  of  organic  life  recognized  by  fossil  remains.  This 
succession  most  undoubtedly  leads,  by  its  convergence,  to  a  vanish- 
ing point,  when  as  yet  there  existed  no  organic  life  on  the  earth. 

The  acceptance  of  the  doctrine  of  a  gradual  development  of  the 
earth  by  slow  cooling  is  supported  by  many  facts,  and  suffices  to 
explain  the  totality  of  geological  phenomena  and  the  general  forma- 
tion of  the  solid  crust  of  the  earth,  although  isolated  cases  of 
obscurity  still  remain. 
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Aflsmming,  oonseqnenUj,  this  mode  of  deyelopment,  I  shall  now 
endeayonr  to  throw  a  passing  glance  at  the  peculiar  processes  of 
vein-formation  in  generaL  In  the  present  state  of  science  of  course 
such  an  assumption  is  to  a  great  extent  a  mere  matter  of  belief; 
iTut,  believing  it,  we  cannot,  although  it  may  be  incapable  of  absolute 
proof,  wholly  banish  it  from  science.  If  we  take  it  only  so  far  as  it 
is  supported  by  facts,  and  always  bear  steadily  in  mind  that  beyond 
that  it  is  merely  hypothetical,  the  assumption  cannot  be  productive 
of  disadvantage.  On  the  other  hand  hypotheses  have  their  use,  if 
'we  do  not  absolutely  and  blindly  resign  ourselve  to  them,  since  they 
challenge  further  confirmation,  and  thereby  lead  to  investigations  in 
<iefinite  directions. 

I  shall  consequently  here  endeavour  to  give  a  general  geological 
explanation  of  ore-veins,  without  particularly  specifying  the  grounds 
upon  which  it  is  based.  These  I  shall  pre-suppose  as  generally 
known  and  recognized,  and  shall  only  in  some  cases,  where  I  deem 
it  necessary,  go  into  a  nearer  examination. 

With  the  exception  of  some,  consisting  almost  wholly  of  iron- 
stone, we  find  ore-veins  pre-eminently  in  the  older  rocks.  Most 
frequently  in  the  crystalline  schists  (gneiss,  mica-slate,  &c.)  ;  in 
ancient  eruptive  formations,  as  granite,  syenite,  greenstone,  por- 
phyry, Ac. ;  in  grauwacke  formations  ;  and  as  far  as  the  Magnesian^* 
limestone  (Ziechstein).  Rarely,  on  the  other  hand,  in  the  newer 
Bedimentary  formations  ;  in  such  they  occur  in  the  Muschelkalk  and 
Lias  at  Milhau,  in  the  south  of  France,  and  in  Chili  and  Algiers  in 
members  of  the  chalk-formation.  Their  occurrence  is  equally  rare 
in  trachytic,  basaltic,  or  phonolitic  rocks. 

Lake  the  old  crystalline  rock-masses,  the  veins  are  in  general 
found  in  mountain  districts,  not  in  plains,  and  very  usually  in  con- 
nection with  these  rocks — granite,  greenstone,  porphyry,  &c.,  which 
for  the  most  part  are  penetrated  by  them. 

These  general  facts  point  to  a  certain  connection  between  the 
older  eruptive  rocks  and  ore-veins,  to  which  Foumet  also,  in  a  trea- 
tise translated  by  me,  specially  directs  attention.  But  the  proba- 
bility of  such  a  co-ordination  is  much  increased  by  the  circumstance 
that,  at  least  in  Germany,  the  relative  age  of  these  eruptive  rocks  is 
fdmost  the  same  as  that  of  the  ore-veins,  that  is,  they  both  belong  to 
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one  great  period.  Here  also  they  only  in  general  penetrate  the  sedi- 
mentary formationB  as  far  as  the  Magnesian-liniestone,  into  which 
certainly  ore-veins  have  more  frequently  penetrated  than  have 
granite,  porphyry,  or  greenstone. 

Now  if  we  examine  these  old  crystalline  massive  rocsks  somewhit 
more  closely,  we  find  that  they  contain,  tolerably  often,  the  elements 
of  ore-veins  as  aocessoiy  mixtures,  or  chemically  combined  with 
their  essential  constituents.  These  (metal-contents)  usoaUy  increase 
with  the  diminution  of  the  volume  with  which  the  rocks  project  on  the 
earth's  surface.  Where  the  latter  occur  in  great  masses  they  are  then 
mostly  very  free  from  metallic  particles,  or  only  contain  them  on 
their  contact  edges  and  in  their  small  stock-  or  vein-formed  ramifi- 
cations. The  following  may  serve  as  examples :  the  Zinnstockwerkc 
of  Altenberg,  Zinnwald,  Geier,  &c, ;  the  ore-containing'  greenstones 
of  Schwarzenberg ;  many  magnetic-iron  stocks,  and  ore-containing 
porphyry-veins.  Indeed,  the  outer  solid  crust  of  massive  rocks  seems 
often  to  be  richer  in  metals  than  the  regions  lying  beneath  it ;  and 
from  the  destruction  of  such  a  crust  may  have  been  derived  the  rich 
stream-works,  which  are  or  have  been  found  in  districts  wbere  in  the 
contiguous  rock  scarcely  a  trace  of  tin-ore  can  be  discovered,  as 
for  example  in  the  granite  country  at  Weissenstadt  in  the  Fich- 
telgebirge. 

Can  we  not,  under  these  circumstances,  suppose  the  massive  rocks 
to  be  the  original  bearers  of  the  metal  contents  of  ore- veins  ?  It  is 
a  supposition  which  can  be  brought  into  the  most  beautiful  harmony 
with  the  theory  of  the  cooling  of  terrestrial  bodies.  Of  course,  pro- 
visionally, it  can  be  nothing  but  a  hypothesis.  But  let  us  endeavour 
to  build  further  on  this  hypothesis,  and  by  means  of  it  to  explain 
certain  facts.  Of  course  we  must  guard  ourselves,  in  doing  so,  from 
subordinating  and  accommodating  the  facts  to  the  hypothesis ;  the 
hypothesis  must  rather  be  modified  to  suit  the  facts,  and  if  not  it 
must  be  abandoned. 

Let  us  likewise  assume,  also  provisionally,  an  original  distribution 
of  the  elements  of  ore-veins  in  the  crystalline  massive  rocks,  that  is, 
in  the  eruptive  portions  of  the  original  fluid  nucleus,  and  let  us  see 
how  this  assumption  suits  the  facts.  Where  these  rocks  occurred  in 
great  masses,  they  cooled  very  slowly,  with  the  exception  of  their 
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outer  edges  and  upper  crusts.     In  oonsequence  of  which  the  heavier 
sknd  more  ^iUe  particles  (in  comparison  to  the  rest  of  the  mass) 
mrhich  were   not  chemically  combined,  had  time  to   sink  to  the 
l>ottom,  somewhat  as  in  our  blast-fiunaces ;  and  this  may  be  the 
TwuBon  why  the  great  masses  of  the  eruptive  rocks  contain  rich 
metallic  mixtures  in  the  highest  degree  at  their  rapidly-cooled  con- 
tact-edges  and  upper  cmst.     Similarly,  in  the  small  stock-  or  vein* 
£onned  ramifications  of  great  masses  the  cooling  supervened  more 
quickly,  so  that  the  metallic  particles  in  them  firequently  not  having 
tixoe  to  sink  down,  solidified  simultaneously  with  the  mass ;   and 
the  same  holds  good  also,  in  a  certain  degree,  for  many  of  these 
massive  rock-veins  which  are  to  be  considered  as  the  pressings-up  of 
the  still  fluid  under-regions  into  the  already  consolidated  upper- 
parts.     In  fact,  veins  of  granite  in  granite,  syenite,  and  granulit 
oflener  contain  metallic  particles,  particularly  magnetic-iron  ore  and 
pyrites,  than  those  great  rock-tracts  themselves ;  so  that  it  is  tolerably 
equal  whether  they  penetrate  merely  the  solidified  crust  of  their 
mother-rock,  or  that  of  the  neighbouring  rock,  only  that  in  the  latter 
case  their  cooling  may  have  supervened  more  quickly. 

The  smaller  masses,  or  stocks,  of  granitic  rocks  are  particularly 
distinguished  by  containing  tin-ore.  This  ore,  as  well  as  its  usual 
companion,  wolfram,  lies  partly  finely  distributed  in  the  mass  of  the 
rock  (granite,  greisen,  porphyry,)  and  partly  crystallized  out  into 
fine  reticulated  contraction-fissures,  which  were  probably  generated 
by  cooling  before  the  oonstitiients  were  all  solidified.  Quartas, 
chlonte,  mica,  and  tourmaline  axe  crystalHzed  out  with  these  ores  ; 
and  if  these  small  ore-veins  contain,  at  the  same  time,  here  and 
there,  galena,  apatite,  blende,  or  asphalt,  fluor-spar,  iron-spar,  arra- 
gonite,  or  a  second  quartz  deposition,  and  stolzite  or  lead-salts,  then 
these  were  evidently  not  formed  until  afterwards,  by  sublimation  or 
infiltration,  or  generated  by  a  partial  change  of  existing  constituents. 
But  when  the  deeper  regions  of  these  particularly  rich  metallic 
stocks,  in  which,  in  spite  of  the  rapid  oooling  of  the  surface,  still 
more  metaUic  particles  had  accumulated  than  on  the  superficies,  and 
remained  longer  fluid  on  aooount  of  their  easier  fusibility,  became 
again  eruptive  or  injective,  that  is,  penetrated  into  the  fiissures  of  the 
former  solidified  or  of  the  neighbouring  rock,  they  could  then  form 
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compact  tm-holding  ore-veins  (like  those  at  Ehrenfriedersdorf  in 
Saxony)  in  and  near  the  stock-formed  masses. 

We  here  see  four  or  five  modes  of  vein-filling  in  connection  with 
one  principal  event — ^the  eruption  of  a  ciystallized  massive  rock : 
thej  are,  crystallization  oat  of  the  yet  soft  neighbouring  rock,  sub- 
limation, infiltration,  alteration,  and  injection  in  a  hot  fluid  con* 
dition ;  and  many  of  these  modes  of  filling  up  are  found  combiiied 
in  one  rock-fissure. 

Similarly  situated  to  these  tin-containing  granites  are  the  ore- 
containing  greenstones  in  the  neighbourhood  of  Schwarzenberg  in 
Saxony,  only  the  latter  are  mostly  pressed  into  narrow  parallel 
fissures  in  the  slate,  and  are  therefore,  although  not  more  important, 
much  richer  in  metal  than  the  former.  I  think  I  have  already,  in 
1833,  sufficiently  proved  their  injective  origin.*  In  them  also  the 
sublimation-,  infiltration-,  and  alteration-products  are  added  to  the 
original  injected  vein.  When  we  find,  in  the  same  neighbourhood, 
greenstone- veins  as  free  from  ore  as  the  others  are  rich  in  it^  we 
must  remember  that  the  circumstances  of  the  injection  and  cooling 
may  have  been  extremely  difierent. 

It  is  a  disting^uishing  feature  of  all  these  plutonic  injective  and 
secretion  veins  that  their  mineral  species  (which  they  contain)  are 
never  carbonates,  fluor-spar,  or  baryte,  but  hornblende^  augite. 
garnet,  quartz,  mica,  and  felspar,  and  such  other  minerals  as  usually 
occur  as  constituents  of  massive  rocks. 

The  porphyry-veins  also,  in  the  environs  of  Freiberg,  contain 
manifold  ores.  In  the  vein  which  passes  near  the  Muldener  Huttc, 
pyrites  is  found  thickly  sprinkled ;  and  in  a  new  quarry  opposite 
this  same  Hiitte  there  are  a  number  of  druses  and  vein-like  cavities 
in  the  porphyry,  covered  with  coatings  of  pyrites,  galena,  blende, 
calcspar,  and  baryte.  These  same  minerals  occur  here  not  only  in 
lenticular  clefts  and  flssures,  but  also  entirely  enclosed  as  small  nests 
in  the  porphyry,  to  which  they  evidently  most  intimately  belong. 
Similarly,  the  porphyry-veins  of  the  Nonnen-  and  Fursten-waldes  at 
Kl.  Waltersdorf  are  interpenetrated  with  many  ore-holding  quartz- 
branches. 

*  Erlnuterungen  zur  Geogn.,  Karte  von  Sachsen,  Th.  IT,  S.  217 — 24G. 
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At  Hatte,  two  leagues  from  Freiberg,  on  the  edge  of  the  Tha* 
rander  porphyry-mass,  aad  in  an  isolated  stock-form  mass,  galena, 
blende,  and  pyrites  likewise  occur  in  dmsy  vesicles  of  the  porphyry, 
and  gold  is  eTen  said  (although  not  on  entirely  reliable  authority)  to 
be  found  in  the  pyrites.  But  what  are  particularly  and  indisputably 
important  for  our  considerations  are  the  ore-holding  febite-rock  or 
porphyries  in  the  neighbourhood  of  Braunsdorf,  near  Freiberg, 
which  H.  MuUer  has  investigated  and  especially  described  in  this 
volume. 

Now  is  it  not,  at  all  events,  a  very  remarkable  circumstance  that 
in  the  eruptive  porphyry-formations  of  the  environs  of  Freiberg  the 
same  ores  and  minerals  occur  disseminated  which  entirely  prevail  in 
the  ore-veins  of  the  same  neighbourhood?  Certainly,  these  ore- 
veins  are  in  general  of  more  recent  origin  than  the  porphyries, 
which  they  almost  everywhere  penetrate.  But  H.  Miiller  has  shown 
that,  at  the  Beinsberger  Gliick  Mgg.  of  Emanuel  Erbstolln,  the  oldest 
Freiberger  ore-veins,  those  of  the  great  quartz-formation,  are  also 
penetrated  and  disturbed  by  certain  porphyries,  and  that  consequently 
both  formations — ore-veins  and  porphyries — ^belong  to  one  epoch, 
in  the  sense  that  the  filling-up  of  the  ore- veins  in  general  is  to  be 
oonsidered  as  a  consequence  of  the  porphyry-eruptions. 

A  new  set  of  statements  or  a  novel  experience  can  never  be  sup- 
ported by  too  many  facts.  I  shall  therefore  here  again  cite  that  the 
dolomitic  limestone,  which  at  Tharander  lies  in  the  oldest  clay-slate, 
sometimes  contains,  exactly  at  the  point  where  it  is  disturbed  by  the 
porphyry,  crystals  of  pyrites,  copper-pyrites,  galena,  blende,  and 
baryte,  in  drusy  vesicles.  May  we  not  suppose  that  the  occurrence 
of  these  minerals  here  is  conditional  upon  the  contiguity  of  the  por- 
phyry, as  in  the  Freiberger  ore-veins  ? 

As  volcanic  activity  on  the  land  or  at  the  bottom  of  the  sea  really 
by  no  means  consists  merely  in  the  pressing-up  of  lava,  but  is  most 
intimately  connected  with  great  earthquakes — the  opening  of 
fissures,  the  exhalations  of  gas  and  vapours,  and  the  production  of 
hot  and  mineral  springs — so  it  is  also  certain  that  the  pressing-up  of 
the  older  massive  rocks  was  combined  with  like  complicated  events. 
And  if,  in  those  earlier  periods  of  geological  time,  we  are  entitled  to 
itssnme  the  existence  of  a  thick  heavy  atmosphere,  and,  as  a  con- 
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sequence,  at  the  level  of  the  sea  itself  a  higher  boiling  point  of 
water,  conpled  with  a  generally  higher  temperature  of  ten«staial 
bodies,  it  mnst  follow  that  the  dissolving  power  of  water  was  ex- 
tremely heightened,  as  indeed  is  even  now  the  case  in  deep  fissures 
and  under  high  pressure,  as  for  example  in  the  geysers  of  Iceland. 

Under  such  circumstances  it  would  be  possible  that  the  water  dis- 
solved not  only  qiuintUatlvely  but  also  qualitatively  far  more  consti- 
tuents than  is  at  present  the  case,  and  especially  than  we  can 
dissolve  in  our  laboratories.  In  consequence  of  the  general  higher 
temperature  of  the  earth,  it  was  at  the  same  time  possible  that  the 
water  could  raise  these  dissolved  ingredients  to  a  higher  level  than 
at  present.  G.  Bischoff  has  shown  that  the  constituents  of  those 
class  of  ore- veins  which  in  their  composition  resemble  those  at  Frei- 
berg are  soluble  in  water  under  certain  circumstances  and  in  certain 
combinations.  With  reference  to  this,  I  think  we  can  place  the 
most  implicit  confidence  in  the  excellent  memoir  on  the  subject  in 
Leonhard  and  Bronn*s  "  Jahrbuch,"  1844,  p.  267,  although  I  cannot 
share  the  opinions  founded  thereupon  as  to  the  infiltrative  formation 
of  all  ore-veins,  I  must  admit,  however,  that  Bischoff  has  proved 
the  possibility  of  the  infiltrative  fiUing-up  of  such  ore-veins  as  tliose 
of  Freiberg.  It  is  required,  therefore,  on  this  subject  only  to  show 
that  the  hypothesis  is  in  harmony  with  the  independent  facts  and 
with  the  foregoing  remarks.  The  first  can  only  be  done  step  by 
step  in  this  volume,  the  last  I  shall  proceed  at  once  to  investigate. 

A  necessary  consequence  of  the  inequality  of  the  temperature  in 
the  deeper  and  higher  regions  or  zones  of  the  water-filled  fissures  or 
fissure-systems  must  have  been  a  constant  circulation  of  water. 
That  which  at  a  great  depth  it  dissolved  out  of  the  heated  eruptive 
rocks  (which  are,  according  to  our  supposition,  the  primitive  seat 
of  metallic  elements)  it  again  deposited  at  a  certain  level  above  it,  at 
a  definite  temperature.  The  deposition  went  on,  according  to  cir- 
cumstances, either  more  or  less  energetically,  or  slowly  and  period- 
ically, and  the  deposit  was  in  consequence  either  massive  or 
stratified.  The  amount  of  this  deposition  must,  at  any  one  time, 
have  been  unequal  at  the  various  levels  of  the  fissures,  according  to 
their  temperature ;  and  also,  in  like  manner,  the  variable  conduct- 
ibility,  chemical  affinity,  and  dissimilarity  of  the  neighbouring  rock 
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miist  have  exercised  an  influence  upon  it.  But  if,  on  the  extingoish- 
ing  of  the  plutonic  activity  of  the  whole  district  the  mean  tempera- 
ture of  each  level  oontinned,  in  consequence  of  the  cooling,  to 
decrease  graduaUj  while  these  processes  of  dissolving  and  vein- 
depositing  still  continued,  it  is  evident  that  the  zones  of  unequal 
deposition  must  descend  deeper,  and  become  mixed  together  pro- 
xuiscuouslj.  Since  we  have  found  that  the  original  inequality  of 
temperature  and  the  variations  existing  in  the  neighbouring  rocks 
might  give  rise  to  a  zone-like  distribution  of  the  materials,  so  the 
result  would  necessarily  become  much  more  complicated  by  the 
alteration  of  one  of  these  conditions — ^temperature.  The  same 
Di£kterials  which  were  deposited  at  the  beginning  in  the  upper  levels, 
next  the  walls  of  the  fissures,  as  outer  bands,  would  by  the  con- 
tinxied  cooling  be  repeated  in  deeper  regions,  in  the  middle  of  the 
vein.  But  the  consequences  would  become  yet  more  complicated,  if 
we  must  assume  that  in  a  vein-district  aU  the  fissures  were  not 
opened  at  the  same  time,  but  by  degrees,  at  successive  periods,  and 
after  the  process  of  filling  up  had  already  begun  ;  and  further,  that 
of  those  formed  at  the  same  time,  some  became  quite  filled  up  before 
others.  As  there  results  from  a  gradual  depression  of  the  tempera- 
ture of  the  whole  vein-region  a  kind  of  series  and  succession  of  suc- 
cessively deposited  minerals,  so  it  would  happen  from  the  different 
periods  of  fissure-formation  that  certain  fissures  might  only  contain 
the  earliest  mineral-deposits,  others  only  the  latest,  while  some 
would  have  a  very  extended  succession.  Thus,  and  no  otherwise, 
can  the  so-called  vein-formations  of  distinct  districts  have  originated. 
They  are  nothing  else  than  the  products  of  unequal  stadii  of  cooling 
of  one  and  the  same  eruptive  or  vein-forming  process.  The  frequent 
parallelism  and  grouping  together  of  veins  of  similar  formation  is 
very  easily  explained  by  the  circumstance  that  earthquakes  generally 
open  more  or  less  parallel  fissure-groups.  We  need  only  consider 
such  a  vein-region  as  a  region  in  which,  in  the  course  of  a  thousand 
years,  many  fissure-opening  disturbances  have  followed  upon  each 
other. 

If  these  so-called  vein-formations  sometimes  show  great  analogies 
of  mineralogical  composition  and  of  successive  age  in  very  remote 
regions,  we  need  not  after  this  consider  them  in  any  way  as  contem- 


808  THE   GEOLOGIST. 

poraneoas — as  formatioiiB  acted  upon  bj  processes   affectiiig  tbe 
whole  earth's  sur&oe  at  the  same  time.     If  our  supposition  be  cor- 
rect, they  are  only  the  everywhere  tolerably  analogous  oonaeqiiences 
of  local  eraption,  which  may  have  been  very  far  sepaiwted  fitnn  each 
other  by  time.      The  baryte-veins  at  Freiberg,  in  the  Tharinger 
Wald,  and  in  the  sonth  of  France,  may  belong  to  very  different 
geological  epochs ;   they  are  to  be  considered,  wherever  they  are 
found,  as  representing  the  same  stadium  of  local  eruptive  activity. 
The  same  holds  good  for  the  regular  succession  of  minexThls  found  in 
veins,  druses,  and  amygdaloids  ;  the  same  series  may  have  repeated 
itself  at  very  different  times.     The  stages  of  this  series  cannot, 
therefore,  be    used    generally  to    define    age    like  those    of  the 
sedimentary  formations ;  they  intimate  only  ihe  relaUve  age  of  the 
isolated  local  process  of  formation. 

We  shall  now  endeavour  to  apply  these  general  theories  to  the 
more  essential  phenomena  of  the  Freiberg  ore- veins. 

(To  be  eotUinued), 


NOTES    AND    QUERIES. 

Field-Meetings  op  the  Qeologists'  Assocdltion. — Sik, — ^In  the  last 
number  of  your  excellent  magazine  a  letter  appeared,  in  which  a  sug;§|]estion 
was  brought  forward  that  it  would  be  well  for  the  Geologists'  Association  to 
institute  occasional  field-meetings.  Such  a  course  would  be,  without  doubt, 
exceedingly  advantageous,  as  it  would  tend  to  make  the  members  better 
acquaint^  with  each  other,  and  to  increase  their  interest  in  the  science.  For 
my  own  part  I  should  be  very  glad  to  see  the  plan  adopted,  knowing  that  a 
lecture  giving  at  a  natural  section  and  on  the  fossils  in  situ  is  far  more  valuable 
and  instructive  than  one  illustrated  by  the  most  expensive  diagrams.  The 
committee  of  the  Geologists'  Association,  however,  fed  they  are  not  in  a  posi- 
tion to  carry  out  the  proposal  during  the  present  year ;  but  they  hope,  and 
they  have  deputed  me  to  make  this  statement,  that  during  the  next  they  shall 
be  able  to  invite  the  members  to  a  geological  ramble,  and  to  spend  a  summer's' 
day  both  pleasantly  and  profitably. — I  am.  Sir,  yours  faithfully,  Thokas 
Wiltshire. 

Abtihcial  Origin  op  Hock-Basins. — In  your  magazine,  valuable  on 
account  of  the  popular  style  in  wliich  it  treats  our  beautiful  science,  I  was  last 
month  very  pleased  to  read  the  remarks  of  Mr.  Rui)ert  Jones  on  the  weatherisg 
of  granite,  and  especially  that  portion  of  them  referring  to  the  rock-basins  of 
Dartmoor.  Having  been  bom  and  brought  up  in  the  neighbourhood  of  this 
district,  I  happen  to  know  the  rock-basins,  logging-stones,  and  cheese-shai)e(i 
granite-rocks  well ;  and  it  is  because  I  am  obliged  to  take  exception  to  the 
«rks  of  Mr.  Rupert  Jones  on  the  formation  of  the  "  rock -basins,"  that  I 
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am  induced  to  ask  you  to  find  room  in  your  next  iasue  for  these  cursory 
remarks  of  mine. 

I  miiT  perhaps  remark  first  that  there  is  a  fine  specimen  of  a  loggin^tone 
at  Lustleighy  aomeirhat  similar  in  shape  to  that  of  St.  Leyin's,  Cornwall,  shown 
in  your  engraving  last  month. 

Lustlei^  is  a  small  village  in  the  Dartmoor  district,  about  four  miles  from 
the  Blackistone  Rock,  also  shown  in  one  of  your  engravings.  The  wildness 
and  beauty  of  the  neighbourhood  of  this  villa^  will  amply  repay  a  visit  from  . 
any  of  your  readers  wno  may  happen  to  take  the  West  for  their  holiday-ramble 
this  year.  It  is  about  fourteen  miles  from  Exeter.  The  precipitous  hills,  per* 
bans  I  oujght  to  say  mountains,  for  mountains  they  are  in  a  geological  sense, 
ana  the  immense  granite-rocks,  in  vast  numbers,  protruding  from  the  ground 
give  an  air  of  the  wildest  confusion  to  the  scenery,  so  that  we  might  easily 
picture  to  the  mind  the  tumultuous  scene  once  upon  a  time  enacted  there,  and 
which  may  he  yet  again. 

Being  a  somewhat  of  an  antiquarian,  as  well  as  a  geologist,  I  cannot  keep 
silence  when  I  see  the  formation  of  the  rock-basins  scientifically  explained 
<^^^>  yet  exolained  away  it  is  not,  for  nothing  is  settled ;  and  the  suffgestions 
of  both  Dr.  M'Culloch  and  Mr.  Ormerod  seem  to  me  highly  improbable,  as  in 
a  great  measure  also  do  the  remarks  of  Mr.  Jones. 

In  all  the  basins,  whether  deep  or  shallow,  at  times  may  be  found  quartz  and 
felspar  fragments  of  an  angular  shape,  and  sometimes  schorl  mixed  with  it. 
These  materials  form  a  sand  of  various  degrees  of  coarseness — sometimes  fine, 
aometimes  coarse,  and  are  blown  into  the  basins  by  the  wind,  but  in  no  case 
are  they  formed  of  the  debris  of  the  granite-basin  in  which  those  materials  are 
found.  That  many  of  the  basins  have  been  enlarged  bv  the  decomposing  power 
of  ^ter  and  the  action  of  the  atmosphere  cannot,  I  toink,  be  douDted ;  but  to 
ascribe  the  actual  formation  of  all  the  rock-basins  to  such  a  cause  is  a  far- 
fetched supposition,  and  totally  unwarranted  by  the  facts. 

Much  or  the  porphyry  of  Dartmoor  is  of  a  very  soft  nature,  extremely  liable 
to  decomposition  from  the  united  agency  of  the  atmosphere  and  water ;  and 
the  eye  can  quickly  detect  the  harder  and  softer  rocks.  These  rock-basins 
were  undoubtedly  at  one  time  all  circular,  and  were  equally  xmdoubtedly  the 
work  of  Druidic  hands.  This  is  not  the  place  to  enter  into  the  mystical 
symbolical  circlic  rites  of  the  Druids,  suffice  it  to  say,  therefore,  that  the  circle 
was  to  them  a  holy  thing ;  that  such  basins  were  used  by  them  in  their 
worship ;  and  that  they  chose  earth's  wildest  scenes  as  their  temples. 

About  eight  or  nine  years  since  there  was  near  Blackistone  Rock  a  series  of 
basins  cut  one  into  the  other,  in  perhaps  one  of  the  hardest  and  most  solid 
n)cks  of  the  whole  district  (the  following  sketch  is  a  section) ;  and,  moreover. 


on  one  of  the  faces  of  the  rock  was  carved  a  representation  of  a  bullock,  some- 
what worn  away  it  is  true  by  the  mouldering  work  of  centuries,  yet  still 
beautifully  plain.    The  various  basins  were,  so  hard  was  the  rock,  almost  as 
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fresh  and  as  smooth  as  when  they  were  first  cut.  UnfortanatdiY,  this  perhms 
most  splendid  Druidical  remain  in  the  kingdom,  was  sold  by  t£e  fanner,  Mr. 
Amory,  on  whose  estate  the  rock  lay,  to  a  granite-mason  of  Exeter,  who,  an 
old  and  experienced  hand,  considered  this  the  hardest  and  best  piece  of  rock  he 
had  ever  worked.  No  sign  of  apparent  stratification,  no  tabnlar  formation,  no 
flaw,  no  crack  in  any  part,  but  one  solid,  compact  mass,  without  sign  of  decay 
anywhere.  The  phm  of  all  these  basins  is  the  circle.  Thus  has  this  beautiful 
remnant  of  the  past  been  lost  to  us,  and  methinks  Mr.  Jones'  remarks  in  this 
instance  will  quite  fail  in  their  application.  The  canrmg  of  the  bullock  and  the 
circles  are  so  decidedly  Druidic,  and  the  character  of  the  rock  so  different  from 
what  is  laid  down  in  Mr.  Jones'  remarks,  that  the  contrary  coudosion  must  of 
necessity  be  come  to,  viz.,  that  this  rock-basin  at  least  was  not  caused  by 
atmospheric  action.  There  are  many  others  which,  though  not  so  elaborate, 
must  vet  be  put  down  in  the  same  category.  Some  of  the  basins  are  indeed 
carved  on  rounded  tors,  the  sides  of  which  are  sloping  or  smooth,  and  in  which  the 
projecting  beds  are  neither  frequent  nor  bold ;  such  as  do  project  being  for  the 
most  part  rounded  at  the  edges,  simply  because  the  carvers  looked  not  so  much 
at  the  degree  of  hardness  of  the  rock  as  to  its  position  for  the  required  puipose : 
therefore,  as  might  be  expected,  the  atmospheric  and  aqueous  agency  of  cen- 
turies have  elongated  the  circles  by  the  wearing  of  their  sides  in  the  maimer 
described  by  Mr.  Jones.  Moreover,  these  rock-oasins  are  not  found  in  any  part 
of  the  worla  where  those  executors  of  mystic  forms  could  not  reach  to  work>  or 
where,  perhaps,  Druidic  rites  were  not  known.  Surely,  if  the  atmosphere  is 
the  cause,  these  rock-basins  might  be  found  in  all  granite  regions,  ana  in  all 
latitudes. 

Whilst  speaking  of  rock-basins  I  may  perhaps  mention  the  locality  where 
they  may  be  found  in  another  and  very  different  material  About  a  mile  from 
the  town  of  Chudleigh,  and  within  nine  Qt  ten  miles  of  the  district  I  have  been 
speiJdng  of,  is  Ugbrooke  Park,  the  seat  of  Lord  Clifford,  one  of  the  most 
beautifiu  for  scenery,  both  near  and  distant,  in  the  kingdom.  Aqueous  agency 
in  the  old  time  did  much  for  this  beautiful  park,  in  tne  conformation  of  the 

S'ound,  from  many  parts  of  which  bold  masses  of  coralline  rock,  known  as 
evonshire  marble,  protnide  from  the  surface.  Near  what  was  once  a  Danish 
encampment — which  has  a  hi^h  mound  round  it  about  a  mile  in  extent,  and 
is  as  near  a  circle  as  possible — is  a  deep  rocky  goi^  about  half  a  uule  in 
length,  the  walls  in  many  places  being  quite  perpendicular  for  a  depth  of 
perhaps  two  hundred  or  three  hundred  feet,  in  otner  places  the  slope  from 
the  top  to  the  bottom  is  gradual  and  thickly  wooded.  Along  this  are 
footpaths  to  the  bottom,  ana  to  various  parts  of  the  rocks.  In  the  hoUow 
lie  some  of  the  debris  of  this  chasm — some  blocks  of  stone,  being  cubes 
probably  of  twenty  feet  each  way.  Amongst  these  blocks  flows  a  brook 
of  beautiful  water,  sometimes  bounding  over  them  in  cascades.  We  need 
not  search  far  for  the  principal  cause  of  the  formation  of  this  gorge.  It 
is  due  to  that  frisking,  sparkling  brook  (very  often  a  torrent)  at  the  foot. 
In  these  rocks  are  several  large  caverns  where  stalagmite  and  stalactite  may  be 
procured  in  abundance.  Beautiful  specimens  also  of  magnesian  markings  on 
the  limestone  may  at  times  be  had  of  the  quarrymen,  but  tnese  are  verr  scarce. 
I  have  some  in  my  collection.  There  are  several  mines,  chiefly  of  lead,  in  the 
neighbourhood,  between  the  town  of  Chudleigh  and  the  village  of  Christow, 
where  beautifiU  specimens  of  minerals  may  be  obtained.  Very  near  also  is  the 
Bovey  coal-field,  a  visit  to  which  wiU  repay  the  amateur  geologist.  Fossils 
may  be  obtained  by  the  diligent  searcher  m  numv  places  around. 

But  to  return  to  the  rock-basins.  In  the  wilaest  part  of  the  chasm  manjr  of 
them  may  be  found  cut  in  the  large  blocks  of  stone.  They  are  miiform  in  size, 
quite  circular,  about  six  feet  in  diameter,  and  four  or  five  feet  deep,  with  flat 
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bottoms,  perpendicular  sides,  and  as  smooth  as  glass.  Here  too  tlieir  position, 
regiilarit J,  and  manner  of  formation,  point  them  out  not  as  the  operations  of 
nature,  but  as  the  works  of  our  forefathers,  who  delighted  to  worship  the  **  Qod 
of  the  storm,  the  thunder,  and  the  tempest ;"  who  knew  not  the  God  of  love, 
and  who  chose  their  temples  accordingly. — Ykascis  E.  D&ajle,  Hill  Field 
House,  Leicester. 

The  Discovekeb  of  the  Oldhamia. — Deae  Sib, — In  the  last  number 
of  your  most  useful  periodical.  The  Geologist,  which  has  reached  me  here — 
namely  that  for  May  1859,  I  find  what  appears  to  be  an  erroneous  statement. 
In  a  note  at  ^age  IS-l!  you  say,  "  The  Olahamis  found  in  1847  by  Dr.  Kinahan 
in  the  Cambnan-rocks  of  Bray  Head  were  the  first  relics  found  in  the  Cambrian- 
rocks."  And  again,  at  page  189,  speaking  of  Bray  Head,  you  remark,  "  It  was 
there,  however,  nine  years  oefore  Mr.  Safter's  discoveries  in  Shropshire,  that 
the  first  relics  of  a  primordial  organized  life  were  found  by  Dr.  Kmahan."  I 
see  also  in  another  journal,  the  "  Athenieum,"  of  April  23rd,  1859,  in  a  brief 
notice  of  my  zealous  colleague  and  collector  in  Ireland,  Mr.  Flanagan,  that  he 
is  stated  to  have  been  the  "  discoverer  of  the  Oldhamia," 

I  think  it  desirable  to  place  on  record  the  facts  of  the  case,  not  because  I 
suppose  that  there  is  any  credit  attached  to  such  a  discovery,  but  simply  be- 
cause it  is  always  well  to  fix  accurately  the  date  of  such  circumstances. 

In  vol.  iii.  of  the  "  Journal  of  the  Geological  Society  of  Dublin,"  pages  57  and 
00  you  will  find  a  notice  of  a  paper  on  Bray  Head  read  by  me  to  the  Society, 
in  which  you  will  see  these  fossils  noticed.  I  stated  that  I  had  not,  up  to  that 
time,  been  successful  in  finding  "  organic  remains  in  the  slate  rocks  of  Bray 
Head,  with  the  exception  of  some  small  zoophytic  markings,  which  did  not  ap- 
pear referable  to  known  genera."  This  was  first  laid  before  the  Society  on  the 
8th  of  May,  1844,  and  finally  read  on  the  12th  June,  1844.  The  paper  was 
accompanied  by  a  large  collection  of  these  zoophytes.  This  series  was  subse- 
ouently  submitted  to  my  dear  friend  Edward  Forbes,  who  carefully  examined 
them,  and  on  the  15th  November,  1848,  described  their  characters  to  the 
Geological  Society  of  Dublin,  giving  to  them  the  generic  name  of  Oldhamia, 
which  had  been  suggested  two  years  before  by  Sir  H.  de  hi  Beche. 

Mr.  Flanagan  suDse(|uently,  under  my  own  directions — I  being  at  that  time 
in  charge  of  the  Geological  Survey  in  Ireland — visited  Bray  Head,  and  carefully 
examined  it  for  fossils.  I  personally  pointed  out  to  him  the  places  where  I  had 
found  these  Oldhamia,  and  to  the  then  known  localities  Mr.  Flanagan  added 
several  others ;  but  so  far  from  being  the  discoverer  of  these  fossils,  he  was 
sent  there  specially  by  me  to  collect  them. 

You  will  see  from  the  above  that  the  OldhamisB  were  not  discovered  byDr. 
Kmahan  in  1847,  but  were  publicly  exhibited  and  referred  to  in  1844.  They 
were  in  reality  known  to  me  in  1840,  and  I  have  sketches  of  them  of  that  date ; 
huf  they  were  not  made  public  till  1844. 

To  Dr.  Kinahan,  geologists  are  indebted  for  very  valuable  contributions  to 
our  knowledge  of  these  curious  remains — ^additions  made  since  I  left  Ireland, 
and  I  trust  he  may  long  continue  to  investigate  the  natural  history  of  his 
Dative  land  with  equal  success. — 1  am,  dear  Sir,  yours  faithfully,  Thomas 
Oldham,  Calcutta,  2nd  July,  1859. — Mr.  Mackie  sincerely  regrets  the  in- 
advertance  referred  to  in  Professor  Oldham's  letter,  which  he  prints  in  full, 
believing  there  are  others  who  have  been  accidentally  misled  in  like  manner 
^th  himself,  and  that  it  is  proper  the  real  discoverer  should  have  his  just 
merit  fairly  acknowledged. 

Anclent  Canoes. — Sib, — Is  there  any  reason,  antiquarian  or  geological, 
why  some  of  the  rude  canoes  of.  very  early  date  which  have  been  found  in  peat 
ana  estuary  deposits  in  this  and  other  coimtries  should  not  belong  to  that 
early  age  of  the  primitive  men  who  were  possibly  associated  on  our  planet  with 
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the  mammotli,  the  great  herbivora,  and  the  caye-animals  P  Hare  any  mvesti- 
gations  of  the  deposits  in  which  such  relics  have  been  found  been  made 
with  sufficient  care  in  any  instance  to  determine  their  proper  geological  age : 
I  think  such  cases  are  well  worthy  of  consideration  in  reference  to  tne  present 
highly  interesting  geological  topic. — Yours  truly,  F.  S.  A.,  London. 

CaETACEOUs  Hocks  in  No&folk  and  Sutfolk. — Sir, — On  what  geologirnl 
formation  are  the  cretaceous  rocks  in  Norfolk  and  Suffolk  superposed.—!. 
Wa&d,  Ickworth. — For  the  most  part,  we  believe,  on  the  Kimmendge  Clay. 


REVIEWS. 

Geological  Sumv  of  Canada,— Report  of  Progress  for  1857.     Toronto :   J. 

Lovell.    1858. 

The  report  of  progress  of  the  geological  survey  of  an  important  colony  like 
Canada  must  always  be,  whatever  the  merits  of  the  report,  a  matter  of 
much  interest.  It  is  a  matter  of  interest  alone  to  know  now  much  or  how 
little  has  been  accomplished.  The  report  which  has  recently  bc«n  forwarded 
to  us  is  that  for  the  year  1857,  presented  to  the  Legislative  Assembly  on  the 
31st  March,  1858. 

One  interesting  item  in  it  is  the  survey  of  the  Huronian  formation  (the 
equivalent  of  our  ''  Longmjrnd"  rocks)  along  the  north  shore  of  Georgian  Bay, 
the  chief  seat  of  copper-mining  in  Canada. 

The  rocks  of  this  region  are  much  distorted  and  dislocated,  and  those  ex- 
amined  in  the  district  around  Lake  Echo  are  altogether  of  Huronian  age,  with 
the  exception  of  the  flat  parts  near  the  shores  of  Lake  George  and  the  St 
Mary  river,  which  are  probably  unconformable  Silurian  strata.  In  order  to 
follow  out  the  structure  of  these  altered  and  contorted  Huronian  rocks,  a  band 
of  associated  limestone  was  selected  as  the  best  developed  feature,  as  well  for 
its  peculiar  mineral  character  as  from  the  presence  above  and  below  it  of  a 
very  remarkable  conglomerate.  This  band  was  followed  for  considerable  dis- 
tuices,  and  is  about  two  hundred  feet  in  thickness.  It  presents  alternate 
layers  of  pale  blue  or  whitish  limestone  and  greenish  calcareous  and  siliceous 
slate,  usually  in  thin  strata.  About  the  midole  of  the  mass  there  is  a  calca- 
reous breccia,  generally  in  a  massive  bed,  containing  angular  fragments  of 
greenstone,  trap,  and  dark  blue  or  blackish  impalnable  trained  slate. 

The  slate-conglomerate,  both  above  and  below  tne  limestone,  contftiiis 
numerous  rounded  pebbles  of  various  kinds,  chiefly  of  syenite,  quartz,  gneiss, 
and  jasper.  The  rocks  beneath  the  lower  slate-conglomerate  are  greenish 
siliceous  slate  and  pale  greenish  quartzite ;  these  are  underlaid  by  spreeiistone, 
and  below  is  a  highly  altered  green  chloritic  slate,  which  is  exposed  in  nearly 
vertical  strata,  forming  high  precipices  at  the  extreme  head  of  the  lake. 

Above  the  upper  slate-conglomerate  a  thinly  laminated  dark  blue  or  bbickish 
slate  of  very  une  texture  was  observed  interstratified  with  thin  beds  of  dark 
grey  quartzite,  overlaid  by  whitish  or  pale  grey  quartzite  in  some  parts  sue- 
ceedea  by  a  mass  of  greenstone,  and  in  others  gradually  passing  upwards  into 
a  quartzose  conglomerate  with  blood-red  jasper-pebbles. 

Great  masses  of  trap  appear  to  be  irregularly  interposed  among  the  strata, 
which  are  also  intersected  by  numerous  finc-graiued,  compact,  greenstone  d^kes. 

The  order  of  succession  and  the  thickness  of  the  beds  are  thus  given : — 
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Green  altered  slates  of  a  chloritic  character 1,000  feet 

Greenatone  400 

Grreeniah  siliceous  slates  interstratified  with  pale 

greenish  qnartzite   1,200 

Suite  conglomerate 1,000 

Limestone    250 

Slate  conglomerate 800 

Dark-blue  or  blackish  fine-grained  slates  with 

dark-grey  quartzite 500    „ 

Whitish  or  whitish-grey  qiuutzite,  passing  into 
qnartzose  conglomerate  with  blooa-red  jasper- 
pebbles 1,000   „ 

Greenstone  700   „ 

6,850  feet. 
Mr.  Richardson  contributes  a  valuable  paper  on  the  peninsula  of  Gasp^,  his 
investigations   having  had  for  their  object  the  ascertaining  of  the  precise 
boundaries  of  the  Lower  and  Upper  Silurian,  and  Devonian  rocks. 

The  Grasps  sandstones  are  of  Devonian  age,  and  contain  some  remarkable 
fossil  plants ;  they  rest  on  the  great  limestone  of  Cape  Gasp6  (probably  Upper 
Silurian),  and  this  is  again  pla^  uncomfonnably  on  the  eages  of  sandstones, 
conglomerate,  limestone,  and  shale  of  the  Middle  and  Lower  Silurian. 

Mr.  Robert  Bell,  attached  to  the  exploring  partv  of  Mr.  Richardson  gives  a 
report  on  the  recent  shells  which  he  was  instructea  to  collect.  At  the  Brandy 
Pots,  amongst  other  shells  are  recorded  Mytilus  edulis,  Mya  arenariay 
lAttorina  ruaig,  Buceinum  undatum.  At  other  places  visited  during  the  expedi- 
tion were  taken  Pecten  hlandiaa,  Spirorbis  nauUUddet  (?),  Solen  ensis,  Purpura 
lapillus, 

While  walking  through  the  woods  of  Hare  Island,  Mr.  Bell  observed 
uumbers  of  Helix  horteruU  on  the  trunks  of  trees  and  on  the  leaves  of  wild 
grasses.  The  species,  he  says,  is  one  well  known  to  have  been  imported  from 
Europe ;  and  the  number  of  vessels  from  thence  which  take  advantage  of  the 
safe  anchorage  of  that  place  readilv  accounts  for  the  presence  of  those  snails. 

lu  speaking  of  the  capeling,  which  the  fisherman  there  use  as  bait  for  cod- 
fish, Mr.  Bell  states  that  the  shoals  of  those  fish  "  are  occasionally  so  dense 
that  the  fish  on  the  outside  preventing  those  on  the  inside  from  escaping,  a 
fisherman  may  go  in  amongst  them  without  a  possibility  of  their  getting  away, 
?nd  take  them  out  with  a  bucket  or  any  other  vessel,  m  Sir  William  Logan 
uafonned  him  his  Indians  did  in  1845  with  a  firing-pan,  "  and  in  this  way 
obtain  bushels  of  them  in  a  very  short  time."  On  such  occasions  many  of 
them  are  sometimes  thrown  on  the  beach  by  the  waves,  and  occasionally  they 
appeared  to  Mr.  Bell  to  leap  ashore,  dying  before  they  could  struggle  back. 
"  I  observed  hundreds  of  them,"  he  says,  "lying  dead  along  the  margm  of  the 
water,  and  I  can  readily  believe  what  I  have  heard,  that  in  some  parts  they  are 
occasionally  found  lying  in  heaps  which  would  contain  several  bushels  mingled 
with  sheUs,  seaweeds,  and  the  remains  of  land-plants." 

One  such  heap  observed  by  Sir  William  Loean  measured  thirty  paces  along 
the  margin,  while  it  was  a  foot  deep  in  the  middle  and  several  feet  wide,  taper- 
ing away  at  each  end. 

Mr.  James  Hall  adds  a  valuable -paper  on  Graptolites,  to  be  illustrated  by  six- 
teen plates  of  specimens  collected  oy  the  officers  of  the  Canadian  Survey.  Mr. 
BOhngs,  the  paiseontologist  of  the  survey,  has  nearly  thirty  pages  of  the  report 
devoted  to  his  descriptions  of  the  fossils  obtained  during  tne  expedition,  and 
determined  by  himself  during  the  previous  year. 

Mr.  Sterry  Hunt  reports  the  results  of  his  chemical  investigations,  in  con- 
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nection  with  the  sorvey,  for  the  previous  year.  These  are  chiefly  na^fses  d 
various  dolomites  and  magnesian  limestones,  and  experiments  to  serve  to  a* 
pbun  the  conditions  and  mode  of  their  formation. 

The  term  dolomite  is  employed  to  designate  a  mineral  which,  in  its  purest 
state,  is  composed  of  equivalent  weights  o?  carbonate  of  lime  and  carbomite  of 
magnesia,  these  beins  in  the  proportion  of  50  to  42,  or  in  100  parts  ci  5435 
carbonate  of  lime,  and  45 '65  of  carbonate  of  magnesia.  This  compound  is  dis- 
tinguished from  carbonate  of  lime  by  its  superior  density  (2*85  to  2*90),  bv  its 
somewhat  superior  hardness,  and  by  its  bemg  much  less  rmdily  attacked  by 
acids  than  carbonate  of  lime.  At  ordinary  temperatures  it  does  not  peroeptibU 
effervesce  with  nitric  or  muriatic  acids  unless  reduced  to  powder.  Calcined  it 
is  said  to  yield  a  stronger  mortar  than  ordinary  lime,  but  slakes  slowly  aod 
with  little  evolution  of  heat. 

A  portion  of  the  magnesia  in  dolomite  is  often  replaced  by  protoxyd  of  iron, 
and  more  rarely  by  oxyd  of  manganese ;  those  dolomites  containing  carboznt« 
of  iron  being  generally  yellowish  or  redidish  on  their  weathered  sunaoes  from  a 
change  of  a  portion  of  the  iron  into  hydrated  peroxyd,  and  those  oontaiimig 
carbonate  of  manganese  become  brownish-black  on  the  exterior  from  a  similar 
cause. 

Besides  the  crystallized  dolomites  which  occur  in  veins  and  cavities  in 
various  rocks,  and  have  received  the  names  of  bUter'Spar  and  pearl-9p»  (the 
latter  in  allusion  to  the  pearly  lustre  of  the  faces  of  the  rhombohedroDS 
which  are  generally  curved),  we  find  this  double  carbonate  forming  great  beds 
of  a  rock  which  is  also  known  by  the  name  of  magnesian  limestone.  The 
yellow  magnesian  limestones  of  the  Permian  system  in  England  are  those  best 
known,  and  have  in  some  cases  a  total  thickness  of  300  feet.  These  are  im- 
mediately overlaid  by  ^pseous  marls,  to  which  succeed  the  limestones,  gypsum, 
and  rock-salt  of  the  Triassic  series.  Similar  magnesian  limestones  occur  m.  tlie 
Devonian  and  Carboniferous  formations  in  England  and  Russia ;  and,  descending 
in  the  geological  series,  we  find  in  the  Saliferous  group  of  Wes^m  Canada  and 
New  York-beds  of  dolomite  with  g^sum.  Immediately  below,  in  the  Niagara 
^up,  there  occurs  a  remarkable  aeposit  of  dolomite.  Dolomites  also  occor 
mterstratified  with  pure  limestones  in  the  Hudson  Biver  ^up ;  while  in 
Michigan,  Iowa,  ana  Minnesota,  the  calcareous  strata  overlymg  the  Potsdam 
sandstone,  and  corresponding  to  the  Calciferous  sand-rock,  are  highly  msg- 
nesian,  often  constituting  true  dolomites. 

Thin  layers  of  dolomite  are  also  met  with  among  the  limestones  of  the  Chazr 
division  in  the  island  of  Montreal.  The  argillaceous  limestone  from  this  for- 
mation at  Hull  (Canada),  employed  as  an  hydraulic  cement,  also  contains  about 
20  per  cent,  of  magnesian  carbonate. 

Beneath  the  oldest  known  fossiliferous  rocks  of  Canada,  among  the  lime- 
stones of  the  Laurentian  series,  are  great  beds  of  dolomite,  sometimes  fer- 
riferous, and  often  containing  serpentine  and  other  siliceous  minerals. 

Ascending  from  the  Permian,  we  find  the  Jurassic  formation  of  the  Europ^ 
Alps  containing  immense  masses  of  dolomite ;  and  the  same  occurs  in  the  ^ 
deposits  of  France  and  Germany. 

In  Gascony,  and  in  the  Paris  basin,  dolomites  occur  in  the  Cretaceous  for- 
mation ;  and  there  is  a  deposit  of  dolomite  in  the  Tertiary  strata  of  Pont  St. 
Maxence,  in  the  valley  of  the  Oise,  in  France.  This  latter,  forming  irregular 
beds  or  masses  several  feet  in  thickness,  reposes  upon  numinulitic  limestone, 
and  is  overlaid  by  the  caleaire  grottier.  Its  condition  is  that  of  an  incoherent 
sand,  which  consists,  according  to  Damour,  of  nearlv  pure  crystalline  dolo- 
mite, with  a  little  bitumen  and  some  quartzose  sand.  Between  it  and  ibe 
overlying  fossiliferous  limestone  is  a  thin  layer  of  yellowish  tufaceous  cellular 
limestone,  wliich  does  not  contain  a  trace  of  magnesia. 
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Mr.  J.  D.  Dana  has  pointed  out  a  dolomite  of  recent  origin  in  Matea,  an 
elevated  coral  island,  near  Taliiti,  where,  among  the  limestones  which  he  sup- 
poses to  have  been  formed  by  the  solidification  of  coral-mud,  is  one  containing 
8'3  per  C5cnt.  of  magnesia,  and  another  which,  according  to  Prof.  SiUiman  jun., 
yields  38*07  per  cent,  of  carbonate  of  magnesia.  This  dolomite  is  compact, 
finely  granular,  tenaceous,  and  at  the  same  time  cavernous;  its  density  in 
powder  283,  its  hardness  above  40.  Mr.  Hunt's  analysis  ^ve  38*25  per 
cent,  of  carbonate  of  magnesia  0*30  silica^  60*50  carbonate  of  hme. 

The  preceding  dolomites  belong  to  marine  formations,  but  dolomites  are  also 
said  to  occur  in  the  lacustrine  limestone  at  Dachingen,  near  Ulm,  and  in  the 
brown-coal  formation  at  Giessen. 

From  the  facts  stated,  it  appears  that  the  production  of  dolomites  has  been 
continued  from  the  times  of  the  earliest  stratified  rocks  to  the  Tertiary  period, 
and  that  it  is  even  now  going  on. 

Apart  from  the  altered  crvstalline  dolomites  of  metamorphic  strata,  the 
generally  crystalline  texture  of  those  of  unaltered  regions  is  remarkable.  In 
some  cases  the  rock  is  an  aggregate  of  pearly,  cleavable  mans  of  dolomite, 
which  occasionally  have  but  uttle  coherence,  or  are  in  the  form  of  loose  sand. 
At  other  times  the  rock  is  concretionary,  havinff  an  oolitic  or  a  botryoidal 
structure,  the  masses  often  exhibiting  a  radiatea  arrangement ;  more  rarely 
compact  varieties  of  dolomite  are  met  with.  The  concretionary  action  has 
sometimes  so  far  disturbed  the  original  arrangement  as  to  obliterate  the  marks 
of  stratification ;  and  most  dolomites  exhibit  cavities  which  have  often  been 
subsequently  filled  with  deposits  of  other  minerals,  and  seem  to  indicate  a  con- 
traction, apparently  attendant  upon  chemical  change  after  the  deposition  of  the 
rock. 

A  remarkable  mode  of  occurrence  is  that  in  which  dolomite  forms  the 
cement  of  breccias  and  conglomerates.  Rocks  of  this  kind  occur  in  the 
Quebec  division  of  the  Huoson  River-group,  where  rounded  fragments  of 
Umestone,  shale,  and  even  of  dolomite,  have  been  re-cemented  into  a  rock  by 
the  introduction  of  a  crystalline  ferriferous  dolomite.  Analagous  to  this  is  the 
▼ell  known  conglomerate  of  the  Permian  formation  near  Bristol  and  in  other 
P^rts  of  England,  where,  in  hollows  of  the  mountain-limestone  are  found  ac- 
cumulations of  fragments  of  this  limestone,  with  others  of  coal-shale,  mixed 
with  the  bones  and  teeth  of  saurians,  the  whole  cemented  together  by  a  red  or 
yellow  dolomite,  and  resting  unconformably  upon  the  carboniferous  strata. 
Similar  conglomerates  occur  m  the  same  formation  in  Normandy,  where  they 
mclose  concretionary  masses  of  nearly  pure  dolomite ;  while  in  the  Permian 
^ks  of  the  Vosges  concretions  of  sandy  dolomite  occur,  imbedded  in  layers  of 
micaceous  sandy  clay,  itself  sometimes  agglutinated  by  a  dolomitic  cement. 

A  crystalline  ferriferous  dolomite  fills  the  shells  of  Ortkoceras,  Pleuroiomaria, 
Mid  MurehUonia,  as  weU  as  small  fissures  in  the  non-magnesian  "Trenton" 
^estones  of  Ohawa ;  and  similar  examples  occur  in  the  Chazy-limestones  of 
MontreaL  While  these  dolomitic  casts  thus  occur  in  pure  limestone,  on  the 
other  hand  beds  of  the  Niagara  formation,  in  some  places,  present  purely  cd- 
<^2u^us  corals  embedded  in  a  yellow  magnesian  limestone. 

,  Mr.  Hunt  then  gives  us  analyses  and  more  minute  descriptions  of  numerous 
limestones  and  dolomites  from  various  parts ;  the  separation  of  the  dolomitic 
portion  from  the  limestone  being  effected  on  the  principle  laid  down  many  yeai*s 
^  bjr  Karsten,  who  pointed  out  that  acetic  acia  in  tne  cold  scarcely  attacks 
<lolomite,  although  it  readily  dissolves  carbonate  of  lime ;  hence,  the  magnesian 
limestones,  when  treated  with  this  acid,  leave  a  residue  of  dolomite.  We  have 
^^u  that  pure  dolomites  consist  of  equal  ec^uivalents  of  the  two  carbonates  : 
there  are  not  wanting,  however,  rocks  in  which  the  magnesian  carbonate  pre- 
clooiinates  over  the  lime,  leading  to  the  supposition  of  a  mixture  of  magncsite 
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with  the  dolomite.  Sach  examples  occur  in  the  Muschelkalk  of  Thuiiigia;  in 
the  bituminous  magnesian  rock  of  the  Salzberger  Alps ;  in  the  brown-cotl 
deposits  of  Giessen ;  in  the  Calciferous  sand-rock  of  Lake  Superior ;  in  iht 
variegated  marls  of  the  Keuper  of  Germany ;  and  in  a  dark-grey  rock  of  the 
same  formation  at  Tubingen,  and  at  Solothum,  in  the  analysis  of  some  of 
which  we  perceive  the  transition  from  dolomites  to  a  ferriferous  magnesite. 

The  question  of  the  origin  and  formation  of  dolomites  and  magnesian  lime- 
stones has  long  been  regarded  as  one  of  extreme  difficulty*  sna  among  the 
many  solutions  nithcrto  proposed,  none  appear  to  be  satisMctorj.  We  wOl, 
however,  review  them  bnefly. 

It  is  a  well  known  fact  toat  carbonate  of  magnesia  occurs  in  but  veiy  small 
quantities  in  calcareous  tufas  and  travertine.  The  same  thing  ia  true  in  the 
case  of  limestones  of  organic  origin,  which  are  generally  pure  carbonate  of  lime. 
Such  limestones  are  maae  up  for  the  greater  |Mrt  of  the  .remains,  often  finely 
comminuted,  of  conds  and  molluscs;  the  living  species  of  these  are  in 
general  nearly  pure  carbonate  of  lime,  and  recent  corals  usually  contain  less 
tnan  one  per  cent,  of  magnesian  carbonate.  Millepores  are  in  like  mamier 
in  the  greater  proportion,  constituted  of  carbonate  of  lime ;  in  some,  howe? a, 
the  carbonate  of  magnesia  attains  from  160  to  19*0 per  cent,  of  the  inorganic 
portion.  These  millepores  are  often  verf  abundant,  and  a  non-magnesian  species 
forms  beds  on  the  northern  shores  of  Irance  that  are  worked  for  burning  into 
lime ;  while  a  species,  containing  a  large  proportion  of  magnesia  is  very  abund- 
ant on  the  coast  of  Algiers.  M.  Damour  has  called  attention  to  the  part 
these  mellinores  may  play  in  the  production  of  magnesian  limestones  in  the 
"  Annales  ae  Chimie  et  de  Physicjue"  (3rd  series,  voL  xxxiL,  p.  362).  He, 
however,  describes  them  as  dissolvm^  readily  in  acetic  acid,  and  which  would 
seem  to  indicate  the  absence  of  dolomite. 

Tlie  carbonates  of  lime  and  magnesia  are  both  much  more  soluble  in  carbon- 
ated water  than  the  double  carbonate,  which,  accordmg  to  BischofP,  yidds  little 
or  no  magnesia  to  a  solution  of  carbonic  acid.  Grandjean  and,  after  him,  Sand- 
berger,  supposes  that  certain  dolomites  may  have  been  formed  from  limestones 
containing  an  admixture  of  carbonate  of  magnesia  by  the  action  of  carbonated 
waters,  wnich  might  give  rise  to  dolomite  and  a  soluble  bi-carbonate  of  lime; 
the  iron  and  other  metallic  oxyd,  being  thus  concentrated  in  the  residue,  thm 
presence  in  some  dolomites  would  be  explained  (Liebig  and  Kopp,  "  Jahres- 
Derischt,"  1848,  English  edition,  vol.  ii.,  p.  501). 

Forchammer,  in  attempting  to  illustrate  by  experiment  the  formation  of 
dolomite,  found  that  when  a  solution  of  bicarbonate  of  lime  is  mingled  with 
sea-water  at  a  boiling  heat,  the  precipitated  carbonate  of  lime  carried  down 
with  it  12*33  per  cent,  of  carbonate  of  magnesia ;  while,  if  carbonate  of  soda 
be  mixed  with  the  solution  of  bi-carbonate,  the  proportion  of  magnesian  car- 
bonate in  the  precipitate  may  rise  to  27*93  per  cent.  The  amount  of  vasmiesk 
accordini^  to  his  statements  appearing  to  augment  in  proportion  with  tne  in- 
crease of  temperature. 

Haidinger  long  since  endeavoured  to  explain  the  formation  of  dolomite  and 
its  frequent  association  with  gypsum,  by  supposing  that  a  re-action  between 
carbonate  of  lime  and  sulphate  of  magnesia  might  give  rise  to  sulphate  of 
lime  and  carbonate  of  magnesia.  At  ordinary  temperatures,  however,  the 
inverse  affinities  prevail  MitscherHch  found  that  a  solution  of  gypsum 
was  completely  decomposed  after  fourteen  days  contact  with  carbonate  of 
magnesia  into  sulphate  of  magnesia  and  carbonate  of  lime ;  and  the  same  de- 
composition takes  place  when  a  solution  of  gypsum  b  filtered  through  dolomite. 
Haioin^er,  however,  conjectured  that  at  an  elevated  temoerature  these  affinities 
might  oe  reversed,  and  this  has  been  confirmed  by  Morlot,  who  found  that 
when  a  mixture  of  one  equivalent  of  crystallized  sulphate  of  magnesia,  and  two 
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etpuvalenta  of  calcareous  spar  is  heated  in  sealed  tubes  to  200  degrees  ceuti- 
gnide,  it  is  completely  converted  into  dolomite  and  sulphate  of  lime. 

M^uignac,  in  like  manner,  found  that  at  200  degrees  centigrade,  carbonate 
of  lime,  with  a  solution  of  chlorid  of  magnesium,  slowly  gave  rise  to  a  double 
carbonate  of  lime  and  magnesia ;  after  six  hours  the  product  contained  52  0  per 
cent,  of  carbonate  of  magnesia  (Favre.  Bull.  Soc.  GeoL.  France,  voL  vi.,  p.  318). 
De  S^narmont  found  in  some  experiments  with  mingled  solutions  of  bi- 
carbonate of  magnesia  and  chlorid  of  calcium,  that  at  the  ordinary  temperature, 
and  at  temperatures  below  100  degrees  centigrade,  a  precipitate  of  pure  car* 
bonate  of  lime  separates,  provided  that  the  proportion  of  chlorid  ot  calcium 
present  is  more  than  equivalent  to  the  magnesia  in  solution ;  but  at  150  degrees, 
whether  the  lime-salt  be  in  excess  or  not,  a  precipitate  of  carbonate  of  magnesia 
is  obtained  with  little  or  no  lime. 

Taking  the  experiments  of  Morlot  and  the  theory  of  Haidinger  as  a  point 
of  departure,  Favre  attempts  to  explain  the  formation  of  dolomites.     He 
supposes  that  eruptions  of  igneous  rocks  at  the  bottom  of  a  sea  500  or  600 
feet  in  depth  would  afford  the  necessary  conditions  of  heat  and  pressure ;  and 
since  the  aolomites  of  the  Alps  are  associated  with  melaphyres,  which  are  more 
or  less  magnesian,  he  supposes  a  simultaneous  evolution  of  sulphurous  and 
hydrochloric  acids;  these  acting  upon  the  ejected  rocks,  would  produce  the 
magnesian  salts  necessary  for  tne  conversion  into  dolomites  of  tiie  adjacent 
limestones,  which,  according  to  him,  are  interstratified  near  their  base  with 
pypoxenic  tufa.    These  dolomites  of  the  Tyrol  are  filled  with  small  cavities, 
while  they  retain  the  marks  of  stratification,  and  exhibit  the  remains  of  corab 
and  encrmites.    Eavre  supposes  they  were  originally  deposited  as  pure  lime- 
stones, and  became  cavernous  in  their  subsequent  conversion  into  dolomite; 
and  he  conceives  that  the  sea,  beneath  which  the  volcanic  eruptions  took  place, 
was  widely  extended,  and  thus  explains  the  formation  of  dolomites  far  away 
from  any  intrusiye  rocks ;  at  the  same  time  he  admits  that  compact  dolomites 
in  many  stratified  rocks  have  been  originally  deposited  as  such,  and  are  not  the 
result  of  alteration. 

The  famous  theory  of  Yon  Buch,  based  in  great  part  upon  these  dolomites  of 
the  Tyro^  supposes  that  the  dolomitization  of  mnestones  has  been  effected  by  the 
intervention  of  some  volatile  compound  of  magnesia  evolved  during  the  erup- 
tion of  the  porphyries  of  that  region.  In  support  of  this  hypothesis  Durocher 
made  the  experiment  of  heating  together  to  low  redness,  in  an  iron  tube,  frag- 
ments of  porous  limestone  and  anhydrous  chlorid  of  magnesium  for  some  hours. 
The  solulue  matter  being  then  wasned  away,  the  resioue  effervesced  strongly 
at  first  with  hydrochloric  acid;  but  the  action  then  became  feebler,  and 
the  residue  exhibited  transparent  crystals  under  the  microscope,  which  were 
supposed  to  be  dolomite,  but  were  not  further  examined  (Philosophical  Maga- 
zine, vol.  il,  p.  504). 

To  Yon  Buch's  theory  it  must  be  objected  that  no  known  compound  of 
magnesium  is  volatile ;  and  that  it  is  only  by  the  intervention  of  water  that 
we  can  at  all  connect  the  dolomitization  of  limestones  with  the  eruption  of 
igneous  rocks.  Eoumet,  too,  has  since  shown  that  the  melaphyres  associated 
with  the  dolomites  of  the  Tyrol,  so  far  from  being  intrusive,  are  themselves 
stratified  rocks,  probably  of  the  carboniferous  age,  metamorphosed  in  situ,  and 
that  their  alteration  was  effected  long  before  the  deposition  of  the  dolomites, 
which  are  of  the  Jurassic  period ;  for  between  those  metamorphic  strata  and 
the  dolomites  are  beds  of  mialtered  Triassic  rocks,  including  the  Muschelkalk 
and  a  conglomerate  which  contains  rolled  pebbles  of  the  subjacent  melaphyres 
(BulL  Soc.  Geol.  de  France,  vol.  vi.,  p.  506). 

Delesse  has  remarked  that  in  many  instances  limestones  which  have  been 
regarded  as  dolomitized  by  the  proximity  of  igneous  rocks,  have  been  rendered 
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crystalline,  but  oontain  no  magnesia.  Delanoue  tns  pointed  oat  eum^es  of  t 
similar  error  in  the  crystalline  limestones  of  the  calaminft  mines  in  ^Iginm, 
where  in  cases  of  supposed  dolomitixation  by  ocmtact  with  igneous  rodo,  be 
found  no  increase  in  the  proportion  of  maffnesia. 

These  facts  show  that  dolomities  have  [been  formed  under  oonditiana  idiac 
the  theory  of  the  interyention  of  volcanic  and  metamorphic  sffendes  is  inad- 
missible, and  we  are  to  conclude  that  they  have  been  deposited  as  msgneaiim 
sediments  in  seas,  or  sometimes  in  lacustrine  basins,  from  waters  which  often 
permitted  the  development  of  animal  Hfe.  The  conditions  required  for  the 
separation  of  carbonate  of  magnesia  from  the  sea  or  other  waters,  tbereiare, 
naturally  claim  our  attention  as  a  first  step  towards  the  solution  of  the  problem 
before  us.  Mr.  Hunt  has  already  shown  m  a  previous  report,  that  the  precipi- 
tate produced  by  carbonate  of  soda  in  water  containing  soluble  aalts  of  lime 
and  maj;ne8ia  consists  in  great  part  of  carbonate  of  lime,  the  magnesinm 
salts  bemg  decomposed  only  after  the  lime  has  been  removed ;  and  some  ex- 
periments since  made  with  carbonated  waters  serve  further  to  illustiate  this 
geologically  important  fact. 

If  to  an  artificial  sea-water,  containing,  besides  common  salt,  chlorids  of  osl- 
cium  and  magnesium  in  the  proportion  of  one  equivalent  of  each,  we  add  a  so- 
lution of  bi-carbonate  of  soda  in  water  saturated  with  carbonic  acid,  ageladnouj 
precipitate  separates,  which  immediately  becomes  crystalline.  This  preci|»itate 
being  separated  after  a  few  hours,  and  submitted  to  analysis,  gave  three  8Uooe»- 
sive  precipitations  from  the  same  Uauid  of  2 '20,  2'00,  and  1*23  per  cent,  of  car- 
bonate of  magnesia,  the  remainder  oeing  carbonate  of  lime ;  the  proportion  of 
magnesia  thus  diminiahing  as  the  magnesian  salt  became  predominant  in  the  so- 
lution, which  now  gave  no  further  precipitate  with  bi-carbonate  of  aoda^  but 
deposited  by  evaporation  to  dryness,  a  granular  residue  of  hydrated  carbonate 
of  magnesia  with  a  little  carbonate  of  lime. 

Bineau  has  shown  that  if  we  evaporate  solutions  containing  bi-carbonates  of 
lime  and  magnesia  in  presence  of  sulphate  or  muriate  of  lime  either  at  the  or- 
dinary temperature  or  by  artificial  neat,  the  carbonate  of  lime  is  deposited 
with  but  a  trace  of  magnesia.  From  this  he  concludes  that  the  carbonates 
of  magnesia  exhibit,  with  all  the  soluble  salts  of  lime,  the  same  reactions  of 
inoompatibilitv  as  the  corresponding  carbonate  of  potash  and  soda  (Ann.  de 
Chim.  et  de  Riys.,  vol.  li.,  p.  302). 

Another  cause  which  prevents  the  precipitation  of  carbonate  of  magnesia 
with  the  carbonate  of  lime,  even  when  other  salts  of  lime  no  longer  exist  m  the 
solution,  is  found  in  the  great  solubility  of  bi-carbonate  of  magnesia  as  com- 
pared with  the  bi-carbonate  of  lime.  According  to  Bischoff,  carbonate  of  lime 
remiiries  for  its  solution  about  1,000  parts  of  water  saturated  with  carbonic 
acid ;  and  Mr.  Hunt  states  that  he  has  found  it  quite  easy  to  obtain  solutions 
containing  10*0  grams  of  magnesia,  equal  to  21*0  grams  of  carbonate  of  mag^ 
nesia  to  a  litre  of  water,  or  2*1  per  cent.  Bineau  found  that  bv  the  aid  of  a 
current  of  carbonic  acid  prolonged  for  several  days,  a  solution  mignt  be  obtained 
containing  11*2  grains  of  magnesia,  combined  with  nearly  two  equivalents  o( 
carbonic  acid,  in  a  litre  of  water.  Such  solution  by  spontimeous  ev^x)ration  in 
the  open  air  loses  carbonic  acid  and  deposits  carbonate  of  magnesia^  finally  re- 
taining only  0*108  grains  of  magnesia  in  a  litre,  with  carbonic  acid  sufficient  to 
form  a  sesqui-carbonate. 

When  recently  precipitated  hydrated  carbonate  of  magnesia  is  added  to  a 
solution  of  bi-carbonate  of  lime,  it  immediately  dissolves,  but  the  transparent 
solution  soon  after  becomes  troubled  from  the  precipitation  of  carbonate  of 
lime.  This  reaction  is  precisely  analogous  to  that  produced  by  carbonate  of 
soda,  which,  with  bi-caroonate  of  lime,  gives  a  precipitate  of  neutral  carbonate. 
The  results  of  a  variety  of  experiments,  undertaken  m  the  hope  of  producing  a 
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double  carbonate  of  lime  and  magnesia,  have  shown  that  when  the  bi-carbonates 
of  lime  and  magnesia  are  dissolved  in  pure  water,  in  solutions  of  sea-salt,  of 
ehlorid  of  magnesium,  or  of  carbonate  of  soda,  and  evaporated  at  the  ordinary 
temperature,  or  heated  to  100  degrees  Fahrenheit,  the  carbonate  of  lime  is  de- 
posited as  in  the  previous  exneriments,  carrying  with  it  only  traces  of  the  mag- 
nesian  carbonate,  which  is  afterwards  separate  by  elevatmg  the  temperature 
nearly  to  boiling  point  or  by  farther  evaporation. 

Tlie  addition  oi  ehlorid  of  calcium  sumces,  even  at  ordinary  temperatures  to 
decompose  the  ma^esian  bi-carbonate  and  to  j^recijjitate  carbonate  of  lime ; 
bat  when  the  solution  of  the  two  bi-carbonates  is  boiled,  even  in  the  presence 
of  ehlorid  of  calcium,  a  portion  of  the  magnesia  falls  down  with  the  carbonate 
of  lime.  In  none  of  these  conditions,  however,  do  we  obtain  that  double  car- 
bonate of  lime  and  magnesia,  insoluble  in  acetic  acid,  which  forms  the  base  of 
the  magnesian  limestones ;  nor  have  we  in  them  any  evidence  of  the  formation  of 
a  true  dolomite. 

Mr.  Hunt  has  found  in  the  course  of  his  experiments  that  the  introduction 
of  a  soluhle  sulphate  modifies,  in  an  unsuspected  manner,  the  results  already 
described.  MitscherUch  found  gypsum  to  be  incompatible  at  ordinary  tempe- 
ratures with  carbonate  of  magnesia,  but  it  is  no  longer  so  in  the  presence  of  an 
excess  of  carbonic  acid ;  in  fact,  gypsum  may  be  crystallized  from  a  solution  of 
bi-carbonate  of  magneda. 

If  to  a  solution  of  bi-carbonate  of  lime,  sulphate  of  magnesia  is  added,  and 
the  liquid  allowed  to  evaporate  at  any  ordinary  temperature  to  a  small  volume, 
the  whole  of  the  hme  is  deposited  in  the  form  of  cirstalline  gypsum.  The  same 
result  is  obtained  when  bi-carbonate  of  lime  is  added  to  a  solution  containing 
sea-salt,  ehlorid  oC  magnesium,  and  sulphates.  By  evaporation  at  a  temperature 
of  from  90  to  100  degrees  Pahrenheit  the  gypsum  is  entirely  depositea  before 
the  separation  of  the  sea-salt  commences,  while  the  bi-carbonate  of  magnesia 
rcmams  in  solution,  and  is  only  separated  by  eva{>oration  to  complete  dryness, 
or  by  ebullition.  This  reaction  may  help  to  explain  the  frequent  association  of 
gypsum  and  dolomite,  as  well  as  in  the  oecurrence  of  both  m  fresh-water  for- 
nuitions;  but  "it  is  evident,"  Mr.  Hunt  says  in  conclusion,  "that  with  the 
facts  as  yet  before  as  we  are  not  able  to  determine  with  certainty  the  manner 
in  which  dolomites  have  been  formed. 

**  Bi-carbonate  of  magnesia  may,  however,  be  produced  in  two  ways  '• — first, 
hy  the  action  of  bi-carbonate  of  lime  upon  waters  containing  both  sulphates  and 
nuhgnesian  salts,  gypsum  being  generated  at  the  same  time ;  and  secondly,  by 
the  action  of  bi-carbonate  of  soda  upon  magnesian  waters  from  which  the  lime 
has  previously  been  separated  either  as  a  carbonate  by  the  previous  action  of 
bi-airbonate  of  soda,  or  by  evaporation  in  the  form  of  sulphate,  as  takes  place 
daring  the  concentration  of  sea-water.  From  these  solutions  beds  of  carbonate 
of  magnesia  may  readily  be  formed  by  evaporation  in  limited  basins,  precisely 
as  we  conceive  gypsum  and  rock-salt  to  have  been  deposited ;  and  if  we  suppose 
an  admiiture  of  carbonate  of  lime  deposited  from  alkaline  waters  or  any  other 
source,  we  have  all  the  elements  of  dolomite,  although  not  chemically  combined 
as  a  double  salt.  M.  St.  Claire  Deville  in  his  beautiful  researcnes  on  the 
double  carbonates,  found  that  when  a  mixture  of  basic  carbonate  of  magnesia 
vith  bi-carbonate  of  soda  and  water  is  exposed  to  a  gentle  heat,  a  slow  combi- 
nation ensues,  and  the  mixture  is  transformed  into  a  mass  of  small  transparent 
crystals,  which  are  an  anhydrous  double  carbonate  of  soda  and  magnesia, 
insdubie  in  water — ^in  fact  a  soda-dolomite  (Ann.  de  Chim.  et  Fhys.,  vol. 
xxxiiL,  p.  89). 

"  A  sunilar  reaction  between  the  mingled  carbonates  of  lime  and  magnesia, 
under  conditions  not^et  understood,  may  probably  result  in  their  gradual  trans- 
formation into  dolomite." 
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AhlMagli  wehsre  giTen  Mr.  Hunt's  paper  oiiIt  in  a  sli^tN  oondenaed  form 
and  almost  in  his  own  words,  the  nortions  we  haye  omitted  are  not  bj  any 
means  raloeless,  bat  should  be  read  bj  those  who  are  specially  interested  in 
this  cnrioiis  sulneot.  We  haye  abstracted  sufficient  to  give  the  general  reader 
a  dear  notion  of  the  state  of  inrestmaticm  np  to  this  point. 

In  the  "  Canadian  Joninal"  for  luy,  1859,  Mr.  Hunt  has  pabUshed  some  ad- 
ditional remaib  upon  this  interesting  subject  in  confirmation  oi  his  Tiew  ^  that 
dolomites  have  been  formed  in  sea-baisins,  from  which  the  solnble  sahs  of  lime 
have  been  completely  separated,  as  snlphate  or  as  carbonate  by  the  agency  of 
alkaline  carbonates,  which  afterwards  gave  rise  to  carbonate  of  magnesia," 
which  carbonate  "aopears  capable,  under  certain  conditions,  of  slowly  ccmbining 
with  carbonate  of  ume,  ana  forming  with  it  a  double  carbonate,  which  is 
dolomite." 

Referring  to  the  Report  under  review,  he  says,  "  I  haye  (there)  shown  twt> 
processes  by  which  sediments  of  magnesian  carbonate  may  be  formed.  Fint, 
ny  the  action  of  solutions  of  bi-carbonate  of  soda  on  basins  of  sea-water,  which 
precipitate  all  the  lime  as  carbonate,  and  then  give  rise  to  a  soluble  bi-carbonate 
of  magnesia ;  and  secondly,  the  action  of  bi-carbonate  of  Ume  on  solutions  con- 
taining sulphate  of  magnesia.  I  have  found  that  the  presence  of  this  salt 
greatly  increases  the  solubiUty  of  bi-carbonate  of  lime  in  water — ^bi-carbonate  of 
magnesia  and  sulphate  of  hme  being  formed  by  double  decomposition.  By 
adcung  alcohol  to  such  a  solution,  or  by  eyaporatinj^  it  at  a  gentle  heat, 
gypsum  is  deposited,  leaving  the  more  soluble  bi-carSonate  of  magnesin  in 
solution. 

"  In  the  same  way,  alcohol  separates  gypsum  from  a  mixed  solution  of  bi- 
carbonate of  lime  and  sulphate  ot  soda — an  alkaline  bi-carbonate  remainiKg  dis- 
solved. 

"  The  subsequent  evi^xnration  in  shallow  lakes,  or  basins,  of  solutions  of  bi- 
carbonate of  magnesia,  formed  by  either  of  the  above-mentioned  processes,  must 
give  rise  to  deposits  of  hydiated  carbonate  of  magnesia  more  frequently 
mingled  with  carbonate  of  lime,  supplied  bv  springs  containing  either  bi- 
carbonate of  lime  or  chloride  of  calcium.  The  nydrated  carbonate  of  magnesia, 
at  160  deCTees  C,  and  perhaps  at  a  lower  temperature,  under  pressure  to  pre- 
vent the  loss  of  carbomc  acia,  is  converted  into  magnesite  or  anhydrous  car- 
bonate of  magnesia ;  but  if  carbonate  of  Ume  be  present,  the  two  combine  to 
form  a  double  carbonate,  which  is  dolomite,  and  may  be  separated  from  inter- 
mixed carbonate  of  lime  by  the  action  of  dilute  acetic  acid,  at  32  degrees  F., 
which  readily  dissolves  the  latter,  but  attacks  the  dolomite  more  slowly. 

"  I  have  found  this  union  of  the  two  carbonates  to  take  place  alixe  in  the 
presence  of  eartlnr  and  alkaline  chlorides,  sulphates,  and  carbonates,  at  tempe- 
ratures between  130  and  200  degrees  centiCTade.  A  portion  of  the  magnesia 
is  always,  under  these  conditions,  converted  into  magnesite,  and  may  l^  par- 
tially senarated  from  the  dolomite,  by  taking  advantage  of  the  fact  that  it  is 
less  soluble  in  acetic  acid  at  the  temperature  of  60  degrees  F.  than  the  double 
carbonate.  In  nature,  the  combination  must  take  place  at  the  lowest  possible 
temperature,  and  one  which  is  probably  insufficient  to  produce  the  insoluble 
magnesite.  This,  when  once  found,  I  have  shown  to  have  no  tendency  to  unite 
witn  carbonate  of  lime. 

"  The  application  of  these  observations  to  the  various  conditions  in  which 
dolomites  and  magnesites  are  met  with  in  nature,  and  especially  to  their  asso- 
ciation with  gypsum  and  anhydrite,  is  evident." 

Some  further  interesting  remarks  are  added  by  Mr.  Hunt,  in  his  report,  upon 
Fish-manures ;  and  the  volume  is  concluded  by  a  paper  by  Lieut.  £.  D.  Ashe  on 
the  longitude  of  some  of  the  principal  places  m  Canada,  as  determined  by 
electric  telegraph  in  the  years  1856-7. 
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THE  COMMON  FOSSILS  OF  THE  BRITISH  ROCKS. 

By  S.  J.  Mackie,  F.G.S.,  F.S.A. 

(Continued  from  page  355.) 

Chap.  5. — First  Traces  of  the  Succesaicn  of  Life, — The  Lower  Siluriuu 

Bocks. 

For  the  Vegetable  Kingdom  it  is  impossible  to  give  any  list  composed 
with  the  same  deg^ree  of  elaboration  as  has  been  attained  in  the 
classification  of  animals.     Modem  plants  are,  it  is  true,  as  well 
known  and  as  correctly  grouped  as  modem  animal  life-forms ;  but 
our  knowledge  of  fossil  botany  is  not  at  all  equal  to  our  knowledge 
of  fossil  animals.     The  most  minute  divisions  as  well  as  the  most 
important  of  botanical  classifications  are  dependent  upon  the  more 
fully  developed  and  most  perishable  parts  of  vegetable  organisms — 
the  fiowers  and  the  fruits  or  seeds.     Of  these  the  former,  the  most 
essential  of  all,  have  rarely  indeed,  if  ever,  been  preserved.     One  or 
two  doubtful  instances  have  been  stated ;  but  these  have  been  by 
others  disputed   as  being  only  incipient   buds  or  leaflets,  or    as 
accidental  appearances,  and  the  investigator  of  the  extinct  forms 
of  the  vegetable  creations  of  past  geological  ages  has,  at  the  best,  to 
infer  from  the  remains  of  leaves,  branches,  or  stems,  usually  more  or 
less  decayed,  the  probable  class    to  which   the    originals — often, 
indeed  generally,  of  very  different  structures  and  organic  characters 
from  his  existing  types — ^belong.     Not  uncommonly,  indeed,  his  only 
gnides  are  vague  and  indefinite  resemblances  of  form.     Still,  how- 
ever, if  it  be  essential  for  the  attainment  of  a  knowledge  of  the  exact 
concatenation  of  past  events  in  the  succession  of  organic  life  on  our 
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planet,  it  is  equally  as  important  to  note  whether  plants  have  been 
progressive  in  their  development,  as  to  determine  this  point  in  rela- 
tion to  the  animal-kingdom.  Rndimentaiy  vegetables,  like  mdi- 
mentary  animals,  are  simple  cells ;  and  at  a  glance  everyone  would 
perceive  the  beantiful  flowers  in  our  gardens  and  greeneries  to  be  far 
more  highly  organized  than  the  toad-stool  sprouting  around  the 
mouldering  fence,  or  the  leathery  lichen  clinging  to  the  crumbling 
walL  The  same  questions,  too,  will  naturally  be  a^ked,  *^  Were  the 
simplest  plants  created  first  ?*'  and  "  What  was  the  first  vegetation 
that  appeared  on  our  earth  P" 

Here,  then,  we  have  need  of  a  connected  list  of  the  vegetable 
world,  both  in  its  present  and  past  conditions,  if  we  would  rightly 
comprehend  even  those  facts  which  geologists  have  been  able  so  far 
to  lay  before  us.  Such  a  list,  however,  as  one  would  desire  is  im- 
practicable in  the  present  state  of  knowledge,  and  we  therefore  content 
ourselves  with  presenting  one  having  a  sufiiciently  modified  aspect 
as  to  serve  a  useful  purpose  in  our  considerations  of  fossil  plants. 

All  plants  are  either  simple  cells,  like  the  yeast-plant,  or  cellulak, 
that  is,  structurally  composed  of  a  simple  aggregation  of  cells  into  a 
eelhdar  tissue,  such  as  the  green  scum-like  Confervad  of  our  ponds, 
the  incrusting  lichens  on  our  trees  and  walls,  the  Fungi,  or  mush- 
room- and  mildew-tribes,  and  the  Algae,  most  familiarly  known  by 
the  oonmion  seaweeds  of  our  shores.  Or  they  are  vasculab,  i.e., 
composed  of  a  tissue  containing  numerous  vessels  for  the  circulation 
of  air,  the  conveyance  of  nutritive  fluids  and  other  purposes.  These 
latter  or  vascular  plants  are  again  subdivided  into  Cbtptogaxs,  or 
those  having  no  visible  seed-organs,  and  Fhanebogams,  or  those 
in  which  the  flowers  and  seed-vessels  are  evident. 

To  the  Cryptogams  belong  the  mosses,  equiseta  (mare's-tails), 
ferns,  and  lycopodia  or  club-mosses;  and  under  the  three  great 
divisions  of  the  Phanerogams  are  ranged  the  flowering-plants  and 
trees.  These  divisions  are  constituted  for  the  sub-grouping  of 
(1st)  Those  flowering-plants  that  have  but  one  seed-lobe  or  cotyledon, 
such  as  lilies,  rushes,  grasses,  and  palms,  and  which,  from  their  growth 
by  increase  from  within  are  denominated  Endogens.  2nd,  For  those 
with  naked  or  unprotected  seeds,  such  as  the  pine-apple  and  fir :  these, 
in  allusion  to  this  peculiarity,  are  called  Gymnosperms,     3rd,  For  such 
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as  have  two  seed-lobes  or  cotyledons,  as  all  forest-trees  and  shrubs, 
which  also  are  characterized  by  the  possession  of  true  woody  struc- 
ture, the  mode  of  growth  being  by  concentric  external  layers  around 
the  stem,  hence  the  term  by  which  they  are  denominated — Exogens, 
The  vegetable  kingdom  is,  however,  very  variously  grouped  on 
different  and  excellent  principles  by  various  authors  ;  but  the  group- 
ing presented  in  the  table  below  (Table  HI.)  will  be  found  sufficient 
for,  and,  we  think,  best  adapted  to,  geological  purposes. 

In  our  considerations  of  the  lowermost  of  all  fossiliferous  rocks  we 
have  brongHt  under  notice  the  first,  or,  at  any  rate,  the  oldest  and 
most  remote  forms  of  created  beings  as  yet  brought  to  light  by  the 
researches  of  geologists.  These,  if  we  compare  them  with  the  posi- 
tions of  the  classes  to  which  they  belong  in  the  tables  of  the  animal 
and  vegetable  kingdoms,  will  be  found  to  be  not  of  the  lowest  grades. 
The  Oldhamia,  whatever  it  may  really  be,  is  certainly  above  the 
monad  or  the  diatom,  and  some  naturalists  have  put  it  even  as  high 
as  the  Sertularidas  ;  the  worm-holes  indicate  the  existence  of  a  more 
elevated  class,  the  Annelida ;  while  fragments  of  trilobites  carry  us 
still  higber  in  the  articulate  group.  Neither  are  the  obscure  vege- 
table traces  with  which  we  are  first  presented  at  the  bottom  of  their 
kingdom,  but  they  rank  at  least  as  high  as  the  cellular  algse. 

No  foraminifers  nor  sponges,  no  animals  of  the  globular  type,  pre- 
sent their  remains ;  no  traces  of  diatoms,  lichens,  or  fungi  appear.  It 
may  be  said  these  were  too  perishable  in  their  nature  to  be  pre- 
served. True  some  might  have  been  so  ;  but  others  were  not,  for  in 
rocks  less  remote  in  age,  diatoms,  sponges,  and  foraminifers  abound. 
When  in  Shropshire  we  pass  away  from  the  Longmynds  and  reach 
the  well-known  Stiper-stones ;  or  when  in  Wales,  as  at  Harlech,  we 
pass  &om  the  Cambrian  grits  to  the  "  Lingula-flags,'*  fossils  become 
more  abundant  and  more  diversified.  We  have  then  entered  into 
another  phase  of  the  great  PalBeozoic  age,  and  new  life-forms  appear. 
One  of  these,  a  brachiopod  {lAngvla  Davmi)  takes  rank  still  higher 
in  the  scale  of  life  than  any  of  the  few  forms  met  with  in  the  "Bottom- 
i^cks"  and  presents  us  wi4h  the  first  appearance  of  the  molluscan 
type ;  while  it  occurs  in  such  abundance,  and  within  such  a  zone-like 
special  range  as  to  give  a  characteristic  name  to  the  rock-mass  in 
which  it  is  embedded. 
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Two  very  important  theories  have  been  broached^  as  it  is  well 
known,  in  regard  to  the  development  and  succession  of  oiganic  life 
upon  onr  planet ;  the  one  known  as  the  '*  progressive  development 
theory/'  deriving  each  succeeding  higher  form  by  transmutation  out 
of  or  development  from  a  lower  one  ;  the  other  regarding  each  new 
successive  form,  whatever  its  organic  rank,  as  a  special  act  of 
creative  energy.     It  may  be  very  truly  said,  when  we  consider  the 
comparative  values  of  these  two  great  doctrines,  that  we  have  not 
yet  all  the  evidence  necessary  to  decide  upon  their  respective  merits; 
and,  although  in  regard  to  the  former,  there  is  a  natural  tendency  of 
the  mind  to  dissent  from  the  idea  of  the  possession  by  any  organic 
being  of  the  capability  of  self-development  into  a  higher  form,  there 
are  so  many  resemblances,  at  least,  of  a  series  of  like  and  further- 
carried  developments  in  the  higher  classes  of  plants  and  ftTiiTnftlg  as 
to  make  us  hesitate  to  reject  as  absurd  or  valueless  doctrines  which 
carry  so  many  specious  reasons  for  their  consideration.     No  doubt 
the  ever  and  anon  exerted  power  of   creation,    the    placing    at 
intervals  throughout  all  the  vast  ages  of  the  Past,  of  new  and  suit- 
able forms  of  organisms  upon  our  planet,  in  accordance  with  the 
requirements  of  its  changed  and   altered  conditions,  is   the  more 
popular  view,  as  it  accords  more  with  our  preconceived  notions  of 
the  unceasing  watchfrilness  of  the  great  Creator. 

Perhaps  the  truth  may  be  found  to  be  a  modification  of  both,  a 
certain  amount  of  progressive  development  being  possible  within 
restricted  limits,  while  creative  energy  from  time  to  time  supplies 
vacuities  and  deficiencies  and  the  higher  grades  required  by  the 
more  elaborated  conditions  of  our  globe. 

Be  all  this  as  it  may,  our  duty  is  plainly  to  present  facts  as  we 
find  them,  and  rather  to  define  what  is  truly  knovm  than  to  enter  the 
domains  of  speculation.  One  important  fact  is  even  now  evident — 
that  while  apparently  in  neither  vegetable  nor  animal  kingdom  do 
we  start  with  the  lowest  group — ^while  seemingly  we  begin  neither 
with  the  protozoan  nor  the  diatom — ^yet  every  successive  great 
geological  age  has  presented  us  with  some  marked  successive 
development  of,  or  the  production  of  some  more  highly  organised 
condition  of  animal-  or  vegetable-life.  In  the  Lower  Silurian  strata 
molluscs,  annelides,  and  crustaceans  (trilobites  and  bivalved  ento- 
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xnostraca)  abound ;  fish  next  appear  in  ntimber ;  then  reptiles  reign  ; 
-then  dawns  the  era  of  the  gigantic  mammals ;  and  then  the  Age  of 
^Man  sets  in.  So  in  vegetation,  as  far  as  we  can  jndge  from  the 
strange  and  singular  fossil-forms  presented  to  our  view,  the  flower* 
less  preceded  the  flowering  plants  and  trees  which  so  lomriantly 
covered  the  Tertiary  lands,  and  still  adorn  onr  own. 

Bnt  this  remarkable  advance,  so  evident  when  we  regard  the 
grander  groups  and  the  results  of  ages  as  a  whole,  becomes  less 
apparent  and  indeed  very  obscure  when  we  attempt  to  combine  the 
seeming  links  of  minor  details  and  to  trace  one  form  developing 
itself  into  another.    We  see  the  age  of  reptiles  succeed  that  of  fish ; 
the  age  of  man  following  on  that  of  the  lower  mammals ;  and  we 
Have  no  difficulty  in  appreciating  the  higher  stages  of  each,  and  the 
successively  improved  conditions  of  our  planet  to  which  they  were 
adapted;  but  when  we  attempt  to  trace  out  links  to  join  the  reptile 
with  the  fish,  and  the  quadraped  mammal  with  the  man,  we  faU. 
We  may  see  resemblances  of  development  on  either  hand,  but  no 
true  junction-forms ;  and  then  again  when,  as  between  genera  and 
families,  we  do  meet  with  connecting  species,  such  may  occur  in  time 
either  in  advance  or  in  arrear  of  the  age  or  ages  in  which  the  forms 
BO  connected  existed ;  while,  on  the  other  hand,  some  genera,  such 
for  example  as  the  lingula  wo  meet  with  for  the  first  time  in  the 
Lower  SQurian  rocks,  have  lasted  from  their  first  appearance  to  the 
present  hour  with  scarcely  more  than  a  specific  difierence  between 
those  primitive  individuals  and  those  now  living  in  our  seas.     One 
thing,  however,  seems  certain  of  the  Lower  Silurian  moUusca,  Crus- 
tacea, and  annelides,  that  their  geographical  distribution  was  far 
greater  and  much  more  universal  than  is  the  case  with  existing 
species ;  and  although  lines  of  demarcation  have  been  attempted  to 
be  drawn  between  many  of  the  American  Lower  Silurian  fossils  and 
those  of  our  own  country,  it  is  very  questionable,  at  least  in  some 
cases,  if  any  real  specific  distinctions  exist.        ^ 

The  general  appearance  and  character  of  the  Stiper-stones  have 
been  well  described  by  Sir  Roderick  Murchison,  in  whose  wake,  so 
great  has  been  his  own  energy  and  so  powerfrd  the  means  at  his  dis- 
posal, a  British  author  writing  on  SOurian  strata,  is  ahnost  com- 
pelled to  follow.     "  Trending  in  a  broken  mural  line  from  north- 
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north-east  to  south-south-west,  these  stony  masses  i^pear  to  tLe 
artist  like  insubnted  Cyolopean  ruins  jutting  out  upon  a  lofty  moor- 
bind  ridge,  at  heights  varying  from  fifteen  hundred  to  sixteen  hundred 
feet  above  the  sea.  On  reaching  the  summit  of  this  barren  height, 
the  traveller  sees  below  him,  to  the  west,  a  rapid  slope,  and  beyond  it 
a  picturesque  hilly  tract,  the  strata  of  which  are  laden  with  Lower 
Silurian  fossils,  and  diversified  by  a  variety  of  rocks  of  igneous  origin. 
In  short  he  has  then  within  his  view  the  original  type  of  formations 
which,  raised  to  greater  altitudes,  and  effected  by  a  slaty  cleavage, 
occupy  large  mountainous  tracts  in  Wales." 

In  the  outstanding  bosses  of  the  siliceous 
sandstone  of  the  Stiper-stones,  fragments 
of  Lingnlfld  have  been  met  with,  which,  as 
well  as  their  relative  position  with  respect  to 
the  underlying  and  the  superimposed  beds, 
identify  these  strata  with  the  true  Lingula- 
flags  of  North  Wales. 

In  the  Stiper«8tone  rocks  Mr.  Salter  has 
also  found  annelide-tubes,  resembling,  if  not 
indeed  identical  with,  ScolUhus  linearis, 
described  by  Prof.  J.  Hall,  from  the  Potsdam 
sandstone;  and  with  waving  undulations  and 
ripple-marks  in  the  flag-like  beds  ramose 
and  twisted  forms  are  found,  amongst  which 
casts  of  a  so-called  seaweed,  the  Cruziana  or 
Bilobites,  are  said  to  occur.  The  scolithi 
are  better  known  in  the  North  American  rocks 
than  in  our  own ;  we  have  therefore  chosen 
our  figure  from  a  foreign  specimen. 

The  broken  and  contorted  condition  of  the 
Lingula  met  with  in  the  Stiper-stone  strata 
renders  it  difficult  to  determine  the  species ; 
but  there  appears  reason  to  doubt  its  being  Lig&.  6.— Soolxthub  uvxakis. 
the  LingtUa  Davisii  of  the  Welsh  strata,  with       °^  "^  apecMneii  j. 

which,  however,  it  is  well  known  some  other  forms,  as  yet  1:1!- 
described,  occur;  and  with  some  of  these  it  may  be  hereafter 
identified. 
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OF  ORE-VEINS, 

CTranslated  from  the  German  of  Professor  Bernhard  Cotta,  of 
Freiberg,  with  an  Introductory  Notice  on  the  Study  of  Mineral 
Veins  and  MetaUiferous  Deposits,  by  "EL.  C.  Salmon,  Esq.,  Plymouth.) 

(Continued  from  page  368). 

These  yeins  penetrate  the  crystallme  schists,  particularly  the 
gneiss,  in  those  localities  where  the  latter  are  largely  penetrated  by 
porphyry.  They  also  generally  penetrate  the  porphyry  ;  only  a  few 
exceptions  from  this  mle  serving  to  show  that  ihe  porphyry- 
eruptions  continned  into  the  period  of  the  formation  of  the  ore- veins. 
These  veins  form  three  or  four  principal  gronps,  according  to  their 
direction,*  which  gronps  in  general  differ  both  in  age  and  in  con- 
tents. Still,  all  veins  by  no  means  show  similar  directions  in 
connection  with  similar  contents,  or  the  converse,  only  these  pre- 
dominant characteristics  often  coincide.  Veins  of  distinctive  con- 
tents are  almost  as  mach  confined  to  certain  localities  as  they  are 
characteristic  of  definite  directions.  According  to  the  contents  we  can 
distinguish  three  or  four  paragenetic  combinations  of  different  ages, 
but  which  ofben  extend  into  one  another  in  such  a  manner  that  one 
fissure  sometimes  contains  the  products  of  two  or  three  of  these  dif- 
ferent periods.     These  paragenetic  combinations  of  vein-contents  are : 

1.  Principally  quartz  and  homstone,  with  frequent  fragments  of 
the  neighbouring  rock.  There  are  also  found,  partly  interwoven 
with  the  quartz,  and  partly  in  numerous  drusy  cavities,  Brown-spar, 
Manganese-spar,  Calc-spar,  Strontian,  Fluor-spar,  Rothgiltigerz, 
Weisserz,  Glaserz,  native  Silver,  common  Arsenical  pyrites.  Argenti- 
ferous pyrites.  Blende,  Weissgiltigerfedererz,  Iron-pyrites,  Act 
This  so-called  "  great  Quartz-formation"  predominates  in  the  fissures 
in  the  neighbourhood  of  Braunsdorf  and  Siebenlehn.  We  find  about 
one  hundred  and  fifty  veins  belonging  to  this  combination. 

•  Compare  V.  Benst's  Gangkarte. 

t  I  have  not  considered  it  advisable  to  give  the  strict  mineralogical  names  to 
the  mineral-species  enumerated.  The  characteristic  German  ores  I  have  given 
in  the  original  names. 
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2.  Quartz,  Homstone,  Brown-spar,  Gale-spar,  and  Spathio-iron  are 
combined  with  Argentiferous  galena,  Blende,  Arsenical  pyritee, 
Argentiferous  pyrites,  and  Copper-pyrites  in  moderate  qoantities. 
More  rarely,  and  particularly  in  druses,  there  are  found  Chlorite, 
Baryte,  Fluor-spar,  Fahlerz,  Eothgiltigerz,  &c, :  red-iron  is  found  as 
a  so*called  **  eisemer  Hut"  or  "gozzan"  to  the  foregoing.  This  com- 
bination has  been  named  the  "Lead-pyrites  formation,"  and  pre- 
dominates east  and  south  of  Freiberg.  About  three  hundred  yeins 
have  been  found  belonging  to  it,  and  their  direction  is  mosUy  forty- 
five  degrees  east  of  north.  This  combination  is  intimately  connected 
with  the  following — 

8.  Brown-spar,  Manganese-spar,  and  Quartz,  with  Calo-spar,  Ba- 
ryte, Spathic-iron,  Argentiferous  galena,  Argentiferous  blende, 
Argentiferous  pyrites.  Arsenical  pyrites,  Bothgiltigerz,  native  SOver, 
Federerz,  &c.,  often  forming  symmetrical  layers  in  definite  succes- 
sion. Bed  Iron  occurs  as  a  gozzan.  Over  three  hundred  veins, 
mostly  bearing  forty-five  degrees  east  of  north,  or  north  and  south, 
belong  to  this  "  great  Lead-formation,"  which,  like  the  foregoing,  is 
more  particularly  developed  east  and  south  of  Freiberg. 

4s,  Baryte  and  Fluor-spar  predominate,  and  alternate  with  Gralena 
in  many  thin  and  regular  layers.  With  these  are  associated, 
particularly  in  the  druses  in  the  middle  of  the  Tein,  Quartz, 
Spathic-iron,  Calc-spar,  Brown-spar,  Iron-pyrites,  brown  Blende, 
richly  Argentiferous  fahlerz,  Copper-pyrites,  Rothgiltigerz,  native 
Arsenic,  Bauschgelb,  Gh*auspie8sgla8erz,  native  Silver,  Glaserz, 
Ac.  The  veins  of  this  **  Barytes-lead  formation,"  which  mostly 
bear  forty-five  degrees  east  of  south,  predominate  in  the  neigh- 
bourhood of  Halsbriicke.  We  have  counted  about  one  hundred 
and  thirty. 

These  four  combinations  or  formations  may,  perhaps,  in  considera- 
tion of  the  great  similarity  of  th6  2nd  and  8rd,  be  reduced  to  three, 
of  which  the  most  general  characteristics  are  as  follows  : — 

I.  Quartz  and  Homstone,  with  many  fragments  of  neighbouring 
rock  and  with  noble  ores,  particularly  in  druses.  It  predominates 
north  and  west  of  Freiberg. 

n.  Quartz  and  Carbonates  with  Sulphides  of  metals,  partly 
massive,  partly  disposed  in  layers.     Predominates  east  of  Freiberg, 
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m.  Baryte  and  Flnor-spar  with  GhJena,  and  some  other  ores,  dis- 
posed in  very  regular  layers.     Predominates  north  of  Freiberg. 

The  order  in  which  these  combinations  are  given  is  also,  at  the  same 
time,  that  of  their  relative  age,  and  from  thifi  we  can  easily  under- 
stand how  the  oldest  combination  is  characterized  bj  qnartz  and 
fragments  of  the  neighbouring  rocks,  while  the  newest  is  marked  by 
a  particularly  regular  layer-like  form. 

According  to  our  theory,  the  Freibei^r  ore- veins  are  due  to  the 
porphyry-eruptions.     The  eruptive  force  opened  fissures  from  time 
to  time,  during  a  long  period;  and  through  these  fissures  water, 
perhaps  sea-water,  penetrating  to  a  great  depth,  found  in  the  still- 
heated  deeply-lying  porphyry-nutsses  (which  at  Freiberg  only  pene- 
trate to  the  surface  in  isolated  dykes)  those  earths  and  metals  which 
are  soluble  under  a  high  pressure  at  a  high  temperature  and  with  the 
oo-operation  i>f  alcalies ;  and  which  it  (the  water)  then  subsequently 
deposited  in  its  circulation  through  the  upper  and  colder  regions  of 
the  fissures.     Of  the  earths,  silicic  acid,  when  dissolved  in  great 
quantities,  crystaUized  again  at  a  very  high  temperature.     For  this 
reason,  it  fiUs  principally  the  oldest  fissures,  or  forms  the  oldest  por- 
tions in  newer  ones,  or  in  those  which,  occupying  a  medium  position 
in  the  whole  vein-region,  preserved  longest  a  very  high  temperature. 
The  other  minerals  followed  it  more  or  less  periodically,  according  to 
their  capacities  for  reduction  or  solidification,  which  certainly  cannot 
ss  yet  be  specially  authenticated,  although  G.  Bischofi*  has  already 
done  much  with  reference  to  it.     The  depositions  in  the  fissures  en- 
sued at  first  very  energetically  and  under  continued  disturbances, 
whence  arises  their  breccia-form  and  the  massiveness  of  their  con- 
tents;  while  later,  with  a  decreasing  temperature  and  less  dis- 
turbances, and  with  slower  deposition,  the  layer-like  form  gradually 
made  its  appearance.     Vapour-  and  gas-streams  may  have  occurred 
later,  in  place  of  the  slow  continuous  circulation  of  water,  and  accu- 
mulated in  drusy  cavities  or  more  recent  sublimation-clefts,  or,  by  a 
change  in  existing  contents,  have  introduced  metamorphism  and 
translocation.     But  as,   according  to  this  theory,   the  deep-lying 
porphyry-noasses  are  the  original  bearers  of  the  contents  of  the  Frei- 
berg ore-veins,  it  should  incite  us  to  a  further  investigation,  which 
might  besides  be  important  in  a  practical  point  of  view. 
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The  best  examination  would  be  if  we  oonld  peneiarate,  by  means  of 
boring  or  by  shafts,  to  a  very  great  depth  in  some  ore-districts,  in 
order  to  reach  the  ore-bearing  emptive  rocks,  or  a  more  richly 
metaUiferouB  portion  of  the  same.     The  stock-formed  massive-rocks 
already  metalliferons  at  the  surface — ^for  example,  the  Zinnstockweike 
or  the  Braonsdorfer  ore*bearing  porphyries — ^might  be  best  adapted  for 
such  an  investigation.     The  problem  wonld  be  worthy  of  a  conntiy, 
the  mining-operations  of  which  are  amongst  the  most  important 
branches  of  its  indnstry.     Certainly,  on  the  other  hand,  the  consider- 
ation may  arise,  that  the  slower  cooling  at  the  greater  depths  may 
have  accelerated  still  more  the  sinking  down  of  the  metallic  particles. 
Let  us  now  throw  back  a  general  glance.     Onr  theory  explains 
very  well  why  the  newer  eruptive  rocks  (trachyte,  phonolite,  basalt^ 
lavas)  are  much  more  rarely  accompanied  by  ore-veins  than  the 
older  ones,  and  especially  why  ore-veins  seldom  occur  in  the  newer 
sedimentary  formations,  even  where  these,  as  in  the  Alps,  are  often 
broken  and  penetrated  by  eruptive  formations.     It  explains  it,  since 
according  to  it  the  progressive  cooling  of  the  earth  as  a  whole  must 
have  caused  the  zone  of  the  deposition  (determined  by  the  tempera- 
ture) of  the  most  abundant  and  notable  constituents  of  ore- veins  to 
have  sunk  deeper  below  the  surface  of  the  earth.     If,  besides,  the 
whole  phenomena  of  ore-vein-formation  in  volcanic  districts  still 
continue,  they  can,  judging  by  the  analogy   of  the   old  ore-vein- 
formations,  only  be  going  on  at  a  considerable  depth  beneath  the 
surface.     Only  some  constituents  are  projected  to  the  surface  in 
recent  volcanic  fissures,  such  as  SOica^  Calc-spar,  and  Oxide  of  Iron ; 
these  in  ore-veins  partly  extend  throughout  all  periods,  and  partly 
occur  only  as  the  most  recent  or  uppermost  members  (as  gozzans), 
being,  consequently,  in  the  latter  case  deposited  at  a  relatively  lower 
temperature. 

The  ironstone- veins,  filled  partly  by  means  of  sublimation  (as  spe- 
cular iron-ore),  and  partly  by  means  of  infiltration  (as  hydrated 
oxide  of  iron),  are  the  only  ore-veins  which  we  can  at  present,  in  a 
measure,  see  originate.  They  are  precisely,  also,  of  all  ore-veins  i^e 
most  frequently  combined  with  the  newer  eruptive  rocks,  for  ex- 
ample, the  basalt  formation. 

Tin-ore  and  platina  seem  hardly  ever  to  occur  in  those  veins  which 
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bave  originated  purely  by  infiltratioii,  althongh  the  first  has  been 
foxmd  in  the  Freiberg  copper- veins  and  in  the  Annaberg  silver  ones ; 
&nd  the  spaces,  too,  of  felspar-crystals  in  the  granite  of  Comvrall  can 
evidently  have  only  been  filled  by  infiltration,  or  sublimation.  These 
xnetals  belong,  perhaps,  principally  to  certain  massive  rocks  as 
aooessory  constituents,  out  of  the  detritua  of  which  are  often  derived  the 
portions  of  those  metals  found  in  washings.  Originally  they  occurred 
in.  oomjnon  with  the  other  metals,  but  it  seems  to  be  a  peculiar 
cliaracteristic  of  their  nature  that  they  do  not  occur  in  purely 
infiltration-veins. 

Notes  on  the  above  Memoir. 

As  Professor  Cotta  pre-supposes  on  the  part  of  his  readers  a 
general  acquaintance  with  the  subject  of  mineral-veins  and  the  diifi- 
cnlties  which  beset  the  solution  of  their  theory,  the  force  of  many  of 
bis  observations  may  not  be  remarked  by  those  to  whom  this  know- 
ledge is  not  familiar.  For  the  benefit  of  such  I  have  jotted  down 
the  following  notes  which,  while  serving  to  elucidiate  this  memoir, 
may  also  be  useful  as  indicating  some  of  the  difficulties  that  beset  the 
subject,  and  some  of  the  more  important  preliminaiy  problems 
necessary  to  be  solved. 

I.  Udaiion  bettoeen  cryatallme  cmd  erwpUve  rocks  and  metaUiferottS" 
deposits, — Prof.  Gotta's  reasoning  is  entirely  founded  upon  the  gene- 
rally observed  relation  between  ciystalline  and  eruptive  rocks  and 
metalliferous  deposits.  That  this  relation  is  a  nearly  constant  fact 
seems  to  be  beyond  doubt^  although  there  are  occasional  exceptions — 
not,  however,  sufficiently  numerous  to  destroy  the  force  of  the  ob- 
served relations,  which  have  passed  into  a  proverb  in  most  mining- 
districts.  But  merely  observing  the  fact  of  this  relation  is  one  thing, 
and  accounting  for  it  in  a  satisfactory  manner  is  another.  The  first  has 
been  done  universally ;  the  second  has  never  been  seriously  attempted, 
and  probably,  in  the  present  state  of  our  knowledge,  is  a  problem  im- 
possible of  solution.  The  most  we  can  do  is,  as  Prof.  Cotta  has  done, 
to  suggest  such  a  probable  hypothesis,  as  may  be  useftd  in  giving  a 
definite  direction  to  our  ideas  and  to  our  investigations. 

n.  Whence  are  the   meiiU-conients    of  ore'deposiis  derived  ? — ^This 
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question  is  the  jBrst  difficulty  we  have  to  grapple  with,  and  it  has 
been  fruitful  of  hypotheses.  The  Wemerian  theory  that  the  contents 
of  veins  (the  most  oonunon  form  of  metalliferouB  deposit)  weie  de- 
rived from  above  has  been  universally  abandoned.  There  remain 
two  others :  one,  that  these  deposits  originate  by  segregation  from, 
the  neighbouring  rock ;  and  the  other,  that  they  are  derived,  by  some 
means  or  other,  from  beneath.  The  segregation  theory  is  one  well 
worthy  of  consideration,  and  undoubtedly  applies  to  many  metal- 
liferous deposits  ;  but  it  still  leaves  unsolved  the  main  problem  of  the 
original  source  of  the  metals ;  for  it  completely  fails  to  account  £br 
the  abundant  distribution  of  the  metallic  ores  in  some  districts,  while 
in  others,  in  the  same  class  of  rock,  they  are  entirely  absent.  To  ac- 
count for  all  metalliferous  deposits  by  segregation,  irrespective  of  any 
other  cause,  we  should  have  to  have  recourse  to  the  alchemic  doctrine 
of  the  possible  transmutation  of  earths  into  metals.  The  theory  of 
the  metallic  ores  from  beneath,  has  been  suggested  in  eveiy  form ; 
and  is  not  without  many  difficulties  to  which  I  shall  refer  frirther  on. 

in.  Various  forms  of  metaUiferotts  deposits, — ^Next  to  the  question 
of  the  metallic  ores,  we  are  met  with  difficulties  depending  on  the 
forms  in  which  they  are  usually  found.  They  generally  occur  in 
abundance  in  veins  of  a  definite  size  and  direction — ^the  direction  being 
constantly  associated,  in  certain  districts,  with  characteristic  ores. 
But  they  are  also  found  in  forms  that  are  not  veins,  such  as  in 
''stocks,"  or  in  irregular  and  indefinite  masses.  Veins  are  not 
peculiar  to  ore-formations,  but  are  found  in  almost  every  rock,  and 
include  every  kind  of  mineral  species.  Still,  as  from  their  nature, 
veins  are  hidden  far  from  our  sight ;  we  only  become  intimately  ac- 
quainted with  them  when  they  consist  of  such  minerals  that  the 
necessities  of  man  lead  to  their  exploration.  Hence  our  knowledge 
of  veins  is  principally  confined  to  those  containing  ores,  or  other  veins 
associated  with  them;  and  we  are  often  consequently  led,  very 
erroneously,  to  imagine  that  no  veins  exist  but  ore- veins,  or  those 
connected  with  them,  and  to  limit  the  occurrence  of  minerals  in  the 
peculiar /orm.  we  denominate  veins  exclusively  to  minerals  of  the  use- 
fril  metals :  an  idea  productive  of  considerable  misapprehension  and 
con^sion. 

IV.  Most  mmeral'Veins  were  fiss^ires,  svhsequenUy  filled. — This  is 
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almost  aniyerBally  reoeived  as  an  established  fact,  although  it  seems 
to  be  objected  to  in  some  English  miningodistricts  by  "  practical" 
men.  There  can  be  no  question  as  to  its  truth,  which  is  demonstrated 
in  nmnberless  cases  beyond  all  doubt ;  but,  with  respect  to  it,  we 
must  gnaid  ourselves  against  supposing  that  all  veins  or  *'  lodes" 
have  such  an  origin.  Of  course  I  here  use  the  word  vei/ti  in  its  proper 
sense,  and  not  as  a  necessary  synonym  of  a  re-filled  fissure,  as  it  is 
in  some  cases  employed.  Used  in  this  sense,  I  shall  in  the  next 
paragraph  refer  to  a  class  of  veins  originating  otherwise.  The  ob- 
jections referred  to  above  originated  from  an  imperfect  acquaintance 
with  the  general  principles  of  physical  geology,  without  a  knowledge 
of  which  it  is  useless  to  attempt  to  deal  with  the  subject  of  mineral- 
veins,  which,  as  Prof.  Cotta  remarks,  are  not  "  to  be  regarded  as  an 
isolated  phenomenon."  If  we  consider,  for  one  moment,  the  great 
revolutions  of  upheaval  and  subsidence  that  eveiy  portion  of  the 
8ur&ce  has  undergone  during  ascertained  geological  periods,  all  of 
which,  whether  oocuring  by  gradual  or  spadmodic  movements,  must 
We  caused  rents,  we  have  no  reason  to  be  surprised  at  the  existence 
of  fissures. 

V.  BtU  aU  metaUtferous-veins  were  not  fissures. — ^There  are  some 
metalliferous  veins,  "  lodes,"  or  channels  that  we  meet  with  which 
cannot  be  regarded  as  re-filled  fissures.  Considerable  confusion  has 
existed  on  this  point ;  for  it  has  been  held,  but  rather  rashly,  that  a 
metalliferous  deposit  must  be  either  a  re-filled  vein-fissure,  or  a 
strictly  stratified  deposit  thrown  down  contemporaneously  with  the 
embedding  strata  itself,  like  beds  of  coal,  or  rock-salt.  The  difficulties 
and  improbabilities  connected  with  the  latter  hypothesis,  have  led  to 
the  acceptance  of  the  supposed  alternative  of  a ''  fissure"  theory,  which 
would  not  have  been  otherwise  suggested  by  the  individual  facts. 
But  more  recent  investigations  in  this  direction  now  tend  undoubtedly 
to  show  that  such  deposits  may  have  arisen,  without  any  original 
fissure,  by  a  slow  metamorphic  action  gradually  replacing  the  original 
rock-constituent  by  the  now-found  metallic-ore.  That  under  certain 
circumstances  such  changes  have  taken  place,  and  are  even  at  present 
slowly  taking  place  by  aqueous  agency,  seems  now  to  be  demon- 
strated, although  of  course  the  difficulty  as  to  the  source  whence  the 
metal  is  derived  still  remains. 
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YI.  CofUente  of  veins  varyiivg  tvUh  direction. — ^No  ciidunstanoe  con- 
nected with  metalliferouB  deposits  has  been  prodnctive  of  moi^  diffi- 
culty than  this.  Whether  filled  from  above,  or  below,  or  by  segregation, 
it  seems  at  first  sight  nnacoonntable  how  two  sets  of  veins  in  the 
same  district — one  ronning  north  and  sonth,  and  the  other  east  and 
west — should  differ  completely  in  their  contents.  Yet  snch  is  often 
the  case ;  and  a  fact  so  nnaoconntable  has  been  the  sonroe  of  more 
mysticism  than  any  other  connected  wit^  the  theory  of  ore-veins.  It 
has  been  freely  attributed  to  some  occult  action  of  electricity,  or 
''  polar  forces,"  whatever  that  phrase  may  mean,  and  fiiTnilar  hypo- 
thetical causes.  It  must  be  understood  that  no  general  relation 
between  the  contents  of  veins  and  their  direction  has  been  established, 
although  it  seems  to  be  asserted  by  some  persons  that  such  a  relation 
does  exist.  The  only  known  relation  is  a  heal  one.  For  instance, 
in  Cornwall  and  Devon  lead-ores  are  contained  in  north  and  south 
veins,  and  not  in  east  and  west  veins  ;  whereas,  in  the  lead-district 
of  central  Wales  the  ores  of  that  metal  are  found  abundantly  in  east 
and  west  veins. 

VII.  Theory  of  Vein  "FormatuyM.^^ — According  to  this  theory  veins 
of  certain  classes  were  considered  essentially  characteristic  of  certain 
geological  ages — ^were  absolute  ''  formations''  in  its  geological  sense 
of  synchronous.     It  supposed  special  periods  in  the  earth's  histoiy  to 
have  been  marked  by  special   metallic  emanations  which  entirely 
passed  away  with  those  periods,  of  which  they  were  characteristic. 
This  doctrine  may  be  compared  to  the  very  similar  one  that  all 
granite  was  primitive ;   and  experience  shows  us  that  the  one  is  as 
unfounded  as  the  other.     Analogous  metalliferous  deposits  may  have 
been  produced  at  widely  removed  geological  periods.     When  we 
speak  then  of  older,  or  of  more  recent  veins,  we  refer  not  to  their  abso- 
lute but  to  their  relative  age  in  the  same  locality ;  or,  when  speaking 
of  widely  removed  localities,  we  only  refer  to  age  with  reference  to 
other  veins  in  each  respective  locality. 

(To  be  contimted). 
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The  39th  Meeting  of  the  British  Association  cmened  on  the  14th  instant  at 
Aberdeen,  under  the  presidency  of  His  Royal  ICghness  the  Prince  Consort. 
The  dftT  following  the  various  Sections  were  opened,  that  of  Geology  being 
under  tne  presidency  of  Sir  Charles  Lyell.     In  Ids  opening  address,  he  said, 

"  No  suDJect  has  lately  excited  more  curiosity  ana  general  interest  among 
geologists  sold  the  public  than  the  (question  of  the  antiquity  of  the  human  race ; 
whether  or  no  we  have  sufficient  evidence  to  prove  the  former  co-existence  of 
man  with  certain  extinct  mammalia,  in  caves,  or  in  the  superficial  deposits  com- 
monly called  drift  or  ' diluvium*    For  the  last  quarter  of  a  century  the  oc- 
casional occurrence  in  various  parts  of  Europe  of  the  bones  of  man,  or  the 
works  of  his  hands,  in  cave-breccias  and  stalactites  associated  with  the  remains 
of  the  extinct  hysna,  bear,  elephant,  or  rhinoceros,   have  given  rise  to  a 
suspicion  that  the  date  of  man  must  be  carried  further  back  thui  we  had  here- 
tofore imagined.    On  the  other  hand,  extreme  reluctance  was  naturally  felt  on 
the  part  of  scientific  reasoners,  to  admit  the  validity  of  such  evidence,  seeing 
that  so  many  caves  have  been  inhabited  by  a  succession  of  tenants,  imd  have 
been  selected  by  man  as  a  place  not  onlv  of  domicile,  but  of  sepulture,  while 
some  caves  have  also  served  as  the  channels  through  which  the  waters  of 
flooded  rivers  have  flowed,  so  that  the  remains  of  living  beings  which  have 
peopled  the  district  at  more  than  one  era  may  have  subsequently  been  mingled 
m  such  caverns  and  confounded  together  in  one  and  the  same  deposit.    The 
{acts,  however,  recently  brought  to  light  during  the  systematic  investigation,  as 
reported  on  by  Dr.  Falconer,  of  the  Brixham  Cave,  must,  I  think,  have  prepared 
you  to  admit  that  scepticism  in  regard  to  the  cave-evidence  in  favour  of  the 
antiquity  of  man  had  previously  been  pushed  to  an  extreme.    To  escape  from 
what  I  now  consider  was  a  legitimate  deduction  from  the  facts  already  accumu- 
lated, we  were  oblised  to  resort  to  hypotheses  requiring  great  changes  in  the 
relative  levels  and  arainage  of  valleys,  and,  in  short,  the  whole  physical  geo- 
graphy of  the  respective  regions  where  the  caves   are  situated — changes  that 
would  alone  imply  a  remote  antiquitv  for  the  human  fossil  remains,  andmake  it 
probable   that  man  was  old  enougn  to   have   co-exbted   at  least  with  the 
Siberian  mammoth.    But  in  the  course  of  the  last  fifteen  years  another  class 
of  proofs  have  been  advanced  in  France  in  confirmation  of  man's  antiquity ; 
into  two  of  which  I  have  uersonall^  examined  in  the  course  of  the  present 
summer,  and  to  which  I  shall  now  briefly  advert.     First,  so  long  ago  as  the 
year  1844,  M.  Aymard,  an  eminent  palaontologist  and  antiquary,  published  an 
account  of  the  discovery  in  the  volcanic  district  of  Central  France  of  portions 
of  two  human  skeletons  (the  skulls,  teeth,  and  bones)  embedded  in  a  volcanic 
breccia  found  in  the  mountain  of  Denise,  in  the  environs  of  Le  Puy  en  Velay ; 
a  breccia  anterior  in  date  to  one  at  least  of  the  latest  eruptions  of  tnat  volcanic 
mountain.    On  the  opposite  side  of  the  same  hiUthe  remains  of  a  large  number 
of  miMnmRK^  most  ot  them  of  extinct  species,  have  been  detected  in  tufaceous 


M.  Pictet,  so  well  known  to  you  by  his  excellent  work  on  palseontology,  declared, 
after  his  visit  to  the  spot,  his  adhesion  to  the  opinions  previously  expressed  by 
Aymard.    My  friend,  Mr.  Scropc,  in  the  second  edition  of  his  *  Volcanos  of 

VOL.    II.  L    L 
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Central  France,'  lately  published,  also  adopted  the  same  conclosioii,  altlwiigli 
after  accompanying  me  this  year  to  Le  Fuy,  he  has  seen  reason  to  modify  ms 
views.    The  result  of  our  joint  examination,  a  result  which  I  believe  essentially 
coincides  with  that  arrived  at  by  M.  Hebert  and  M.  Lartet,  names  wdl  known 
to  science,  who  have  also  this  year  gone  into  this  inquiry  on  the  spot»    may 
thus  be  stated.     We  are  by  no  means  prepared  to  maintain  that  the  specimen 
in  the  museum  at  Le  Puy  (which  unfortunately  was  never  seen  ijt  ntm  bj  any 
scientific  observer)  is  a  fabrication.    On  the  contrary,  we  incline  to  believe  that 
the  human  fossils  in  this  and  some  other  specimens  from  the  same  hiU  were 
really  imbedded  by  natural  causes  in  their  present  mairix.    But  the  rock  in 
whicn  they  are  entombed  consists  of  two  parts,  one  of  which  is  a  compact,  and 
for  the  most  part  thinly  laminated  stone,  mto  which  none  of  the  human  bones 
penetrate ;  the  other  containing  the  bones  is  a  lighter  and  much  more  poroos 
stone    without  lamination,  to  which  we  could  find  nothing  similar  m   the 
mountain  of  Denise,  although  both  M.  Hubert  and  I  made  several. excavations 
ou  the  alleged  site  of  the  fossils.    M.  Hubert  therefore  suggested  to  me  that 
this  more  porous  stone,  which  resembles  in  colour  and  mineral  composition, 
though  not  in  structure,  parts  of  the  genuine  old  breccia  of  Denise,  may  be 
formed  of  the  older  rock  broken  up  and  afterwards  re-deposited,  or  as  the  French 
say,  remand,  and  therefore  of  much  newer  date — ^an  hypothesis  which  well 
deserves  consideration ;  but  I  feel  that  we  are  at  present  so  iffuorant  of  the 
precise  circumstances  and  position  under  which  these  celebrated  human  fossils 
were  found,  that  I  ought  not  to  waste  time  in  speculating  on  their  probable 
mode  of  interment,  but  simply  declare  that  in  my  opinion  they  affora  no  de> 
monstration  of  man  having  witnessed  the  last  volcanic  eruptions  of  Central 
France.    The  skulls,  according  to  the  judgment  of  the  most  competent  osteolo- 
gists who  have  yet  seen  them,  do  not  seem  to  depart  in  a  marked  manner  from 
the  modem  European,  or  Caucasian  type,  and  the  human  bones  are  in  a  fresher 
state  than  those  of  the  Elepkas  meridumalis  and  other  quadrupeds  found  in  any 
breccia  in  Denise  which  can  be  referred  to  the  period  even  of  the  latest  volcanic 
eruptions.     But  while  I  have  thus  failed  to  obtain  satisfactory  evidence  in 
favour  of  the  remote  origin  assigned  to  the  human  fossils  of  Le  Puy,  I  am  fully 
prepared  to  corroborate  the  conclusions  which  have  been  recently  laid  before 
the  Royal  Society  by  Mr.  Prestwich,  in  regard  to  tlie  age  of  the  flint-imple- 
ments associated,  in  undisturbed  ^vel  in  the  north  of  France,  with  the  bones 
of  elephants  at  Abbeville  and  Amiens.    These  were  first  noti<^  at  Abbeville, 
and  their  true  geolo^cal  position  assigned  to  them  bv  M.  Boucher  de  Perthes, 
in  1849,  in  his  '  Antiquites  Celtiques,   while  those  of  Amiens  were  afterwards 
described,  in  1855,  by  the  Uite  Dr.  RigoUet.    For  a  clear  statement  of  the  fads, 
I  may  refer  you  to  tne  abstract  of  Mr.  Prestwich's  memoir  in  the  Proceedings 
of  the  Royal  Society,  for  1859,  and  1  have  only  to  add  that  1  have  myself  ob- 
tained abundance  of  flint-implements  (some  of  which  are  laid  upon  the  taUe) 
during  a  short  visit  to  Amiens  and  Abbeville.    Two  of  the  worked-flints  of 
Amiens  were  discovered  in  the  gravel-pits  of  St.  Acheul,  one  at  the  dq)th  of 
ten,  and  the  other  of  seventeen  feet  below  the  surface,  at  the  time  of  my  visit ; 
and  M.  Georges  Pouchet,  of  Rouen,  author  of  a  work  on  the  '  Races  of  Mam,' 
who  has  since  visited  the  spot,  has  extracted  with  his  own  hands  one  dT  these 
iMplements,  as  Messrs.  Prestwich  and  Flower  had  done  before  him.     The 
stratified  gravel,  in  which  these  rudely-fashioned  instruments  are  bniied, 
i!«Qting  immediately  on  the  Chalk,  belongs  to  the  post-pliocene  period,  all  the 
ftwh«water  and  land-sheUs  which  accompany  them  being  of  existing  species. 
The  great  number  of  the  fossil  instruments  which  have  been  likened  to  hatchets, 
spear-heads,  and  wedges  is  truly  wonderful.    More  than  a  thousand  of  than 
have  already  been  met  with  in  tne  last  ten  years,  in  the  vaUey  of  the  Somme^ 
in  an  area  fifteen  miles  in  length.    1  infer  that  a  tribe  of  savages,  to  whom  the 
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use  of  iron  was  nnknown,  made  a  \ons  sojoarn  in  this  region ;   and  I  am  re- 
minded of  a  large  Indian  mound  whicn  I  saw  in  St.  Simona's  Island  in  Georgfia 
' — a  mound  ten  acres  in  area,  and  having  an  average  height  of  five  feet,  chiefly 
composed  of  cast-away  oysier^shells,  throughout  which  arrow-heads,  stone-asies, 
and  Indian  pottery  are  dispersed.     If  the  neighbouiing  river,  the  Alatamaha, 
or  the  sea,  which  is  at  hana,  shoidd  invade,  sweep  away,  and  stratify  the  con- 
tents of  this  mound,  it  might  produce  a  very  analogous  accumulation  of  human 
implements,  unmixed,  perna{)s,  with  human  bones.    Although  the  accompany- 
ing shells  are  of  living  species,  I  believe  the  antiquity  of  the  Abbeville  and 
Amiens  flint-instruments  to  be  great  indeed  if  comf)area  to  the  times  of  history 
or  tradition.     I  consider  the  gravel  to  be  of  fluviatile  origin,  but  I  could  de- 
tect nothing  in  the  structure  of  its  several  parts  indicating  cataclysroal  action ; 
nothing  that  might  not  be  due  to  such  river-floods  as  we  have  witnessed  in 
Scotland  during  the  last  half  centurv.    It  must  have  required  a  long  period  for 
the  wearing  down  of  the  chalk  which  supplied  the  broken  flints  for  tne  forma- 
tion  of  so  much  gravel  at  various  heights,  sometimes  one  hundred  feet  above 
the  present  level  of  the  Somme ;  for  the  deposition  of  fine  sediment,  including 
entire  shells,  both  terrestrial  and  aquatic ;  and  also  for  the  denudation  which  the 
entire  mass  of  stratified  drift  has  undergone,  portions  having  been  swept  away, 
so  that  what  remains  of  it  often  terminates  abruptly  in  old  river-cliffs,  besides 
being  covered  by  a  newer  unstratified  drift.    To  explain  these  changes  I  should 
infer  considerable  oscillations  in  the  level  of  the  land  in  that  part  of  France — 
slow  movements  of  upheaval  and  subsidence,  deranging,  but  not  wholly  dis- 
placing, the  course  of  the  ancient  rivers.    Lastly,  the  disappearance  of  the 
elephimt,  rhinoceros,  and  other  genera  of  quadrupeds  now  forei^  to  Europe, 
implies,  in  like  manner,  a  vast  lapse  of  ages  separating  the  era  m  which  Uie 
fossil  implements  were  formed  and  that  oi  the  invasion  of  Gfaul  by  the  Romans. 
Among  the  problems  of  high  theoretical  interest  which  the  recent  progress  of 
geolo^  and  natural  history  has  brought  into  notice,  no  one  is  more  prominent, 
and  at  the  same  time  more  obscure,  than  that  relating  to  the  origin  of  species. 
On  this  difficult  and  mysterious  subject  a  work  will  very  shortly  appear  by  Mr. 
Charles  Darwin,  the  result  of  twenty  years  of  observation  and  experiment  in 
zoology,  botany,  and  geology,  by  which  he  has  been  led  to  the  conclusion  that 
those  powers  of  nature  which  give  rise  to  races  and  permanent  varieties  in 
liTiimftU  and  plants  are  the  same  as  those  which,  in  mucn  longer  periods,  pro- 
duce species,  and,  in  a  still  longer  series  of  ages,  give  rise  to  differences  of 
generic  rank.    He  appears  to  me  to  have  succeeded,  by  his  investigations  and 
reasonings,  to  have  thrown  a  flood  of  light  on  many  classes  of  phenomena 
connected  with  the  affinities,  geographical  aistribution,  and  geological  succes- 
sion of  organic  beings,  for  which  no  other  hypothesis  has  been  able,  or  has  even 
attempted  to  account.    Among  the  commumcations  sent  into  this  section,  I 
have  received  from  Dr.  Dawson,  of  Montreal,  one  confirming  the  discovery 
which  he  and  I  formerlv  announced,  of  a  land-shell,  or  pupa,  in  the  Ck)al-forma- 
tion  of  Nova  Scotia.    When  we  contemplate  the  vast  series  of  formations  inter- 
vening between  the  tertiary  and  carboniferous  strata,  all  destitute  of  air- 
breathing  mollusca,  at  least  of  the  terrestrial  class,  such  a  discovery  affords  an 
important  illustration  of  the  extreme  defectiveness  of  our  geological  records. 
It  oas  always  appeared  to  me  that  the  advocates  of  progressive  development 
have  too  much  overlooked  the  imperfection  of  these  records,  and  that  conse- 
quently a  large  part  of  the  generalizations  in  which  the^  have  induljged  in 
regard  to  the  nrst  appearance  of  the  different  classes  of  animals,  especially  of 
air-breathers,  will  have  to  be  modified  or  abandoned.    Nevertheless,  that  the 
doctrine  of  progressive  development  may  contain  in  it  the  germs  of  a  true 
theory,  I  am  far  from  denying.    The  consideration  of  this  question  will  come 
before  you  when  the  age  of  the  white  sandstone  of  Elgin  is  discussed — ^a  rock 
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liiiherto  referred  to  the  Old  Red,  or  Devonian  formation,  but  now  aaoertamed  to 
contain  several  reptillian  forms,  of  so  high  an  organization  as  to  raise  a  dovibt 
in  the  minds  of  many  geologists  whether  so  old  a  place  in  the  series  can  oor- 
rectly  be  assigned  to  it." 

Sir  Roderick  I.  Mubchison  delivered  a  discourse  "On  the  Geologicsi 
Structure  and  Order  of  the  Older  Rocks  in  the  Northern  Counties  of  Soot- 
land,"  in  which  he  explained  the  prog^ress  which  had  been  made  in  the  classifi- 
cation of  the  rocks  of  sedimentary  orunn  in  Scotland.     He  alluded  to  the  great 
leaders  of  Scottish  geologv,  Hutton,  rlayfair,  and  Hall,  and  his  Lmmodiate  pre- 
decessors,  Jameson,  M'Cuiloch,  and  others,  and  showed  to  how  great  an  ezteni 
the  chief  point  on  which  he  was  to  insist — ^the  metamorphism  of  sedimentary 
strata  of  various  ages  into  crystalline  rodu — ^had  been  ably  illustrated  by  Hut- 
ton  himself.    After  his  daj,  nowever,  mineralogy  chiefly  occupied  the  nunds  of 
geologists,  and  comparatively  little  process   was   made   for  some  years  in 
geologj  as  at  present  cultivated.     With  William  Smith,  however,  a  new  era 
arose  m  England,  and  the  proofs  which  that  sagacious  man  brought  forward  to 
show  that  each  sedimentary  formation  was  characterized  by  organic  remains 
peculiar  to  it,  and  that  there  existed  a  regular  order  of  superposition  from  the 
older  to  the  younger  strata,  were  the  true  foundations  or  keystones  of  modem 
geology.     Sir  Hoaerick  then  gave  a  very  full  account  of  his*  researches  in  the 
uorthcm  counties  of  Scotlaaa,  and  concluded  by  calling  the  attention  of  the 
meeting  to  the  progress  which  was  being  made  by  the  Geological  Survey  of 
Great  Britain  under  his  direction,  and  under  the  special  management  in  the 
field  of  his  friend  Professor  Ramsay.    Exhibiting  certain  sheets  of  maps,  on 
the  six-inch  scale,  of  the  counties  of  Edinburgh,  Haddington,  and  LinUlhgow, 
which  explained  the  outcrop  of  the  coal  and  limestone  of  these  tracts,   he 
tioLsted  that  the  staff  of  geoio^cal  surveyors  at  present  allotted  to  Scotland 
would  be  soon  augmented,  and  m  that  case  he  hoped  to  live  to  see  the  day,  if 
maps  were  only  provided,  when  all  the  geology  of  Aberdeenshire  and  the  north 
of  Scotland  might  really  be  worked  out  with  accuracy.    The  present  effort  was 
chiefly  confined  to  the  application  of  recognized  general  principles  of  claasifica> 
tion  to  the  elucidation  of  the  order  of  the  older  rocks  or  the  Highlands ;  and 
nothing  more  could  be  attempted  until  the  country  possessed  maps,  the  north  of 
Scotland  being  almost  the  only  country  in  Europe  without  an  accurate  ms^  a 
melancholy  fact,  on  which  he  insisted  a  quarter  of  a  century  ago,  when  the  As- 
sociation met  in  Edinburgh  in  1834.    On  that  occasion  the  Association,  at  his 
request,  memorialized  the  then  Government ;  and  this  state  of  mattera  was 
bemg  rapidly  wiped   away  as   regards  all  the  tracts  to  the  south  of  the 
Grampians ;  and  he  hoped  that  the  skill  and  energy  of  his  friend  Colond  James 
and  the  officers  under  oim  would  be  so  warmly  supported  by  Parliament  and 
the  public  that  Scotland  would  have  before  lon^  a  reallv  good  topographical 
map,  without  which  no  practically  useful  geological  results  could  be  worked 
out.     Sir  Roderick  concluded  his  address  by  impressing  upon  the  minds  of  those 
auditors  who  were  not  geologists  the  nature  of  the  great  oifference  betwe^i  the 
formerly  accepted  notions  of  the  order  and  equivalents  of  the  older  rocks  of  the 
north  of  Scotland,  and  those  which  he  desired  to  establish  by  his  reform,  by 
pointing  to  two  generalized  diagrams.    One  of  these,  representing  the  old 
notions,  exhibited  a  great  central  mass  of  rocks,  termed  gneiss,  mica  schist, 
quartz-rocks,  with  granites,  porphyries,  &c.,  flanked  both  on  the  east  and  the 
west  coasts  by  Old  Red  couj^omerates  and  sandstones.    The  other,  on  which  he 
bad  previously  lectured,  exhibited  the  succession  which  had  been  evolved  out 
of  that  which  was  previously  an  assemblage  of  crvstalline  rocks,  distinguished 
only  by  their  mineral  characters,  but  undefined  by  their  relative  position  and 
imbedded  organic  remains,  and  in  which  the  rocks  of  the  north-west  coast  were 
confused  with  those  of  the  east  coast. 
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Sir  Chables  Lyell  moved  a  vote  of  thanks  to  Sir  Koderick  for  the  clear 
and  admirable  illustration  he  had  given  them  of  the  Geolo^  of  Scotland,  which 
Professor  Philups  seconded,  remarking  on  the  high  estimation  in  wMch  Sir 
R.  Morchison  was  held  over  half  the  ^looe  as  the  master  of  the  Silurian. 

Sir  David  Bbewster,  as  Yice-Dresident  of  the  Royal  Society  of  Edinbargh, 
then  presented  the  Brisbane  Medal  to  Sir  Roderick,  an  act  that  met  with  great 
appjause  from  the  audience. 

The  dcnputation  of  the  council  accompanying  Sir  David  Brewster,  consisted 
of  Dr.  Ghristison,  Professors  AUman  ana  I&lfour,  and  Mr.  Robert  Chambers ; 
the  latter  addressed  Sir  Roderick  in  the  following  speech : — 

•*  Sir  Roderick  Murchison, — ^The  Roval  Society  of  Edinburgh,  viewing  your 
late  researches  in  the  Highlands  of  Sutnerland  with  an  interest  and  admiration 
shared  by  the  whole  scientific  world,  has  thought  proper  to  vote  to  you  the  first 
example  of  a  gold  medal,  founded  by  its  respected  President,  Sir  Thomas  S. 
Brisbane,  for  remarkable  scientific  services.  In  the  paper  read  bv  you  to  the 
Geological  Society  in  December  last,  the  Society  sees  an  admiraole  instance 
of  laborious  investigation  in  connection  with  a  Scottish  field.  You  have,  sir, 
succeeded  in  putting  into  a  new  and  correct  place  in  the  geological  series,  a 
band  of  formations  which,  from  the  days  of  M'Culloch  downwards,  nas  attracted 
a  largpe  share  of  attention,  both  on  account  of  its  constituent  materials  and  the 
magnificent  scenery  which  it  forms ;  and  ^ou  have  thus  conferred  a  great  favour 
upon  your  native  country.  It  seems  suitable  that  the  Roval  Societv  of  Edin- 
burgh, which  heard  the  first  speculations  of  Button  and  of  Flayrair,  should 
take  upon  itself  to  stamp  with  the  national  approbation  services  so  distin- 
guiahea  as  yours.  The  S(K;iety,  however,  must  not  and  cannot  overlook  the  fact 
that  your  researches  in  Sutherlandshire  only  follow  up  a  most  remarkable  series 
of  geological  investigations  performed  during  the  last  thirty-five  years,  imd 
which  have  placed  you  so  high  amon^  the  great  chiefs  of  living  British 
geologists.  In  succession,  the  mountains  of  Auvergne,  the  Alps,  the  Gar- 
pathiui,  the  Urals,  have  owned  your  genius  for  research.  You  have  recalled 
to  the  world  the  story  of  the  first  ages  of  life  upon  its  surface.  In  the  wide 
plains  of  Russia  your  dOigenoe  has  been  as  conspicuousl}r  shown  as  in  that 
§0.uria  which  is  all  your  own.  Two  superb  and  voluminous  works  and  a 
hundred  separate  memoirs  but  faintljr  express  the  amount  of  your  geological 
writings.  Nor,  on  the  present  occasion,  should  your  services,  as  the  head  of 
the  Geological  Survey,  and  as  the  frequent  President  of  the  Geographical 
Society,  be  forgotten.  Neither  should  we  fail  to  remember  that  remarkable 
triumph  of  science  of  which  you  are  the  instrument — ^the  vaticination  of  an 
auriferous  region  in  Australia  from  the  observations  you  had  made  in  the  Ural 
Mountains.  Viewiiu^  these  many  merits  and  your  present  active  course,  the 
Royal  Society  of  Eombuj^h  cannot  but  feel  proud  in  having  the  privilege  of 
conferring  upon  you  the  nrst  Brisbane  prize ;  and  it  is  their  earnest  wish^  and 
prajer  t£»t  you  may  long  be  spared  to  enjoy  the  manv  deserved  honours 
which  a  grateful  country  and  an  admiring  band  of  fellow-labourers  and  a 
beneficent  Sovereign  have  conferred  upon  you." 

Sir  RoDE&icK  MuKCHisoN  repliea  in  very  feeling  language,  that  no  honour 
ever  conferred  upon  him  had  touched  him  more  than  tms  testimonial  at  the 
hands  of  his  own  countrymen.  He  was  gratified  beyond  measure  at  receiving 
this  honour  from  a  Society  which,  of  aU  otners  in  Europe,  is  most  chary  in  con- 
ferring its  honours,  and  has  a  more  limited  number  of  honorary  members.  And 
aU  the  more  would  it  be  esteemed  that  it  was  put  into  his  himd  by  one  of  the 
most  eminent  of  living  philosophers. 

The  following  is  a  summar;^  of  the  other  papers  read  in  the  Geological 
section : — 

Dr.  Black,  T.G.S.,  "  On  Coal  at  Ambisheg,  in  the  IsLmd  of  Bute." 
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Mr.  W.  H.  BaQy,  F.G.S.,  Palsontdomt  to  the  Iiish  Geoloeical  Sum, 
"  On  Sphenoptens  Hookerii  and  Ichthyoutes,  from  Kiltorkan  'Bm,  Kilkeany." 

Dr.  Brice,  *' Notice  of  the  discovery  of  Upper  Silurian  Fossils  in*the 
Devonian  Sktes." 

Dr.  Anderson,  of  Newbu|^h,  "  On  the  Remains  of  Man  in  the  Sapafidal 
Drifts."  His  main  object  in  bringing  the  subject  before  the  meeting  ms  to 
give  a  condensed  view  of  the  discovery  of  human  remains  in  the  superficnl 
accumulations  of  pre-historio  origin.  Undoubted  cases  existed  of  human 
remains  enclosed  in  hard  compact  ooncretiontfy  rocks,  buried  deep  in  the  aihs 
of  rivers,  and  high  up  in  caverns,  associated  witn  the  bones  of  dcpbants,  lioB^ 
tigers,  hyenas,  and  other  extinct  camivora.  As  to  the  instanoes  oocnniiig  in 
the  beds  of  hJces,  rivers,  and  seas,  he  contended  that  a  few  yean,  or  even 
months,  often  sufficed  for  the  formation  of  a  compact  durable  mass  of  calca- 
reous and  aUiceous  rock,  in  vrhich  human  bones,  skeletons,  pottery,  coins,  and 
implements  were  embedded.  He  referred  to  a  case  betwixt  .^beidoor  and 
Burnt-island,  in  Fife,  which  he  examined  a  few  weeks  ago,  where  an  incrusta- 
tion was  now  forming  of  great  depth,  in  which  are  embedded  land-shdb, 
branches  of  trees,  ana  where  on  tne  face  of  the  encrusted  cliff,  twigs  of 
living  trees  are  becoming  entangled  in  the  calcareous  breccia,  llie  Rev.  Doc- 
tor quoted  the  case  of  a  cannon-ball — a  32-ponnder — ^lately  presented  to  him 
by  a  fellow-townsman,  deeply  encrusted  with  ferruginous  mud,  and  completely 
indun^bed,  which  was  raised  dv  an  anchor  in  the  haroour  of  CJopenhagen.  The 
skulls  at  Amiftiw  and  Abbeville,  the  remains  in  the  caverns  of  Torquay,  and 
those  in  Scillv,  the  flint-weapons  in  veined-limestone  in  Cantyre,  and  t£e  arrow- 
heads with  elephant-remains  in  Suffolk,  were  then  successively  brought  under 
review.  He  saw  no  evidence  deducible  from  the  superficial  drifts  to  warrant  a 
departure  from  the  usually  accepted  data  of  man's  very  recent  intiv)dactiQn 
upon  the  earth. 

Mr.  Henry  C.  Hodge,  "  On  the  Origin  of  the  Fossiliferous  Caves  of  the 
Plymouth  Limestone."  The  author  traced  the  origin  of  the  caves  to  the  de- 
composition of  a  variety  of  irregularlv-distributed  dolomite  containing  the 
carbonates  of  iron  and  manganese;  ana  expressed  an  opinion,  from  an  ex- 
amination of  the  geological  position  of  the  limestone  and  its  relations  to  sur- 
rounding rocks,  uiat  St  the  time  tlie  bone-caves  were  formed  they  must  have 
been  situated  at  a  much  higher  level  than  at  present,  and  contained  no  stalag- 
mite during  their  habitation  by  carnivora.  He  attributed  the  introdoction  of  the 
remains  in  the  caves  to  the  agency  of  carnivorous  cave^inhabiting  animab ; 
but  admitted  that  in  some  previous  instances  the  evidence  appeared  to  show 
that  the  animals  had  fallen  into  fissures.  He  adduced  facts  wnich,  he  tiiought, 
showed  that  the  bone-caves  had  been  re-opened  for  the  admission  of  stalactite 
after  the  enclosure  of  their  ossiferous  contents,  and  he  argued  that  the  fsets, 
if  properly  considered,  would  help  to  demonstrate  that  not  merely  was  there 
no  geological  evidence  whatever  to  prove  the  co-existence  of  the  extinct  Miima^ 
with  man,  but  that  all  the  apparently  powerful  arguments  based  upon  the 
occurrence  of  his  remains  in  ossiferous  caverns  might  be  merely  deceptive,  and 
of  no  real  significance  or  certainty  whatever,  as  tneir  presence  in  them  might 
be  easihr  accounted  for  through  the  operation  of  still  existing  causes. 

Mr.  D.  Pa£;e,  F.G.S.,  gave  in  a  report  on  the  exploration  of  the  Upper 
Silurians  of  Lesmahagoe,  in  terms  of  the  Associatioxrs  grant  to  Mr.  Slimon. 
During  the  last  summer  Mr.  Slimon  and  his  son  had  diSgently  explored  the 
fossil^rous  tract  of  Upper  Silurian  strata  in  the  parish  en  Lesmahagoe,  and 
the  result  of  their  operations  had  been  to  exhibit  still  further  the  hi^y  fos- 
siliferous character  of  the  Nilberry  Silurians,  and  to  give  ample  indicatkm  of  a 
very  varied  and  curious  crustacean  fauna,  alto^ther  new  to  palaeontology. 

The  Rev.  Dr.  Longmuir,  "  On  the  Restoration  of  the  Pterichthys." 
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Mr.  D.  Page  next  gave  a  brief  and  interesting  Notice  of  some  new  Boreal 
forma  of  Moliusca  from  the  Pleistocene  deposits  of  Scotland. 

Rev.  W.  S.  Symonds/"  On  some  Fishes  and  Tracks  from  the  "Passage-rocks," 
and  from  the  Lower  Old  Red  Sandstone  of  Herefordshire." 

Rev.  H.  Lloyd,  "  On  the  Affections  of  PoLuized  Light  reflected  from  and 
transmitted  br  thm  plates." 

Professor  Uaubeney,  F.R.S.,  "  On  certain  Volcanic  Rocks  in  Italy,  wliich 
appear  to  have  been  subjected  to  Metamorphic  Action." 

L>r.  M'Gowan,  "  On  certain  Phenomena  attendant  on  Volcanic  Eruptions  and 
Earthquakes  in  China  and  Japan." 

Messrs.  Garner  and  Molyneux,  "  On  the  Coal-fields  of  Staffordshire." 

C.  Moore,  F.G.S.,  "  On  brachiopoda,  and  on  the  development  of  the  loop  in 
Terebratella." 

Dr.  Buist,  F.G.S.,  "  On  the  Qeologj  of  Lower  Egypt." 

The  President  read  a  letter  from  Dr.  Dawson,  F.G.S.,  intimating  certain  dis- 
coveries which  he  had  made  of  a  land-shell  and  reptiles  in  the  South  Jog- 
gins  Coal-field,  Nova  Scotia,  and  enclosing  two  specimens. 

Professor  Nicol,  F.RS.E.,  gave  an  able  and  interesting  notice  on  the  "  Re- 
lations of  the  Gneiss,  Red  Sandstone,  and  Quartzite  in  the  north-west  High- 
lands," illustrated  by  various  sections.  Professor  Nicol  had  visited  the  High- 
lands, and  had  arrived  at  a  different  conclusion  as  to  the  succession  of  certain 
crystalline  and  sub-crystalline  rocks  from  that  arrived  at  by  Sir  R.  Murchison. 
He  contended  that  the  great  series  of  rocks  in  question  were  of  older  date  than 
that  assigned  to  them  by  Sir  R.  Murchison,  and  endeavoured  to  prove,  by  a 
reference  to  the  sections  which  he  exhibited,  that  the  order  of  superposition 
which  he  advocated  was  the  correct  one. 

Professor  Huxley  read  a  paper  on  "  Newly  discovered  Reptilian  re- 
mains from  the  neighbourhood  of  Elgin." 

Rev.  Professor  Sedgwick,  "  On  Faults  in  Cumberland  and  Lancashire."  The 
object  of  the  Professor's  description  of  the  faults  in  Cumberland  and  Lanca- 
shire was  to  show  that  there  was  really  no  violation  of  the  order  of  super- 
position of  the  strata. 

Professor  Rogers,  *'  Some  Observations  on  the  Parallel  Roads  of  Glenroy," 
in  which  he  described  the  leading  features  of  the  district,  and  indicated  as  liia 
opinion  that  the  shelves  or  grooves  on  the  surface  of  the  hills  had  been  formed 
by  water  in  motion,  and  not  by  water  at  rest,  as  had  been  supposed. 

Professor  Harkness,  "On  Sections  along  the  Southern  Flanks  of  the 
Grampians." 

Mr.  J.  Wyllie,  "  On  some  Old  Red  Sandstone  Fossils." 

Mr.  C.  W.  Peach,  "  On  New  FossU  Fish  from  Caithness." 

Mr.  W.  H.  BMly,  F.G.S.,  "  On  some  Tertiary  Fossils  from  Lidia." 

Adolphe  Radiguel,  C.E.,  "On  a  Fragment  of  Pottery  found  in  a  Superficial 
Deposit." 

M.  Gbges,  "On the  Results  Obtained  bvthe  Mecanioo-chemical  Examination 
of  Rocks  and  Minerals."  M.  Gages  haa  invented  a  new  mode  of  examining 
metamorphic  rocks.  Listead  of  reducing  them  to  powder,  he  simply  broke 
them  down  and  then  submitted  them  to  chemical  tests.  By  this  means  some 
remarkable  results  had  been  obtained. 

Mr.  C.  G.  Thofit,  "  On  the  Rocks  and  Minerals  on  the  Property  of  the  Mar- 
quis of  Breadalbane." 

Mr.  Bradv,  "  On  some  Elephant-remains  at  Hford."  The  chief  of  these  was 
the  tusk  or  an  enormous  mammoth,  identical  with  the  Siberian  mammoth. 
Remains  of  coniferous  and  other  plants  yet  existant  were  found  in  the  same 
strata. 

Mr.  J.  Miller,  "On  the  Age  of  the  Reptile  sandstone  of  Morayshire." 
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Mr.  D,  Page,  "  On  the  Stracture,  Affinities,  and  Qeologieal  Range  of  the 

Eurypterid». 
Professor  Harkness,  '*  On  Yellow  Sandstones  of  Elgin  and  Lossiemouth." 
Rey.  Dr.  Longmuir,  **  On  the  Remains  of  the  Cretaoeons  Formatioa  in 

Aberdeenshire." 
Mr.  T.  F.  Jamieson,  "  On  Drift-beds  of  the  North  of  Scotland." 
Mr.  John  CU^hom,  "  On  the  Submersed  Forests  of  Caithness." 
Mr.  Wm.  Pengelly,  F.G.8.,  "On  the  Ossiferous  Fissures  at  Oreston." 
Dr.  G.  D.  Gibb,  F.G.S.,  "On  Canadian  Caverns." 
Mr.  C.  Moore,  F.G.S.,  "On  the  supposed  Wealden  and  other  Beds  near 

Elgin." 
Rev.  Dr.  Anderson,  "  On  the  Dura>Den  sandstone." 
Mr.  J.  Miller,  F.G.S.,  "  On  some  New  Fossils  from  the  Old  Red  Sandstone 

of  Caithness." 
Mr.  A.  Geikie,  F.G.S.,  "  On  the  Chronology  of  the  Trap-Rocks  of  Scotland.'' 
Mr.  H.  C.  Sorby,  F.R.S.,  "  On  the  Origin  of  Cone  in  Cone-structure." 
Rev.  H.  Mitchell,  "  On  New  Fossils  from  the  Lower  Old  Red  Sandstone  of 

Scotland." 
T.  F.  Jamieson,  Esq.,  "  On  the  Junction  of  Granite  with  Stratified  Rocks." 
Professor  Nicol,  F.G.S.,  "  On  the  Geology  of  Aberdeenshire." 
Rev.  Dr.  J.  Longmuir,  "  On  Coast-section  between  Aberdeen  and  Dunnottar 

Castle." 
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Baiided  FLiirra. — ^Deak  Sib, — Amongst  the  flints  of  the  Upper  Chalk,  I 
have  met  with  some  presenting  bauds  of  a  whitish  or  grey  substance,  alternat- 
ing in  layers  with  the  dark  flint  of  which  the  nodules  cmefly  consist.  These 
bands,  or  striae,  vary  considerably  in  thickness ;  in  some  specmiens  being  only 
aline  in  breadth,  in  others  fully  a  quarter  of  an  inch.  Sometimes  they  may  be 
distinguished  on  the  exterior  of  the  flints,  exhibiting  the  appearance  of  a 
projecting  spiral,  or  a  series  of  discs.  I  have  never  found  any  two  specimens 
offering  any  great  degree  of  similarity.  I  should  be  obliged  bjr  your  express- 
ing an  opmion  upon  this  phenomenon  in  your  valuable  periodicaL  lours 
&c.,  SiLEX,  Luton,  Bedfordshire. — Mr.  N.  T.  Wetherell  in  a  paper  read  before 
the  Geological  Societv  of  London,  in  Nov.,  1858,  referred  these  banded-flints, 
from  which  the  ringed  forms  have  been  produced  by  weathering  and  the  action 
of  water-wear,  to  a  peculiar  concretionary  action  in  the  consolidation  of  the  sikx 
into  nodules.  This  paper  was  illustrated  by  a  very  large  seri^  of  banded-flints, 
exhibiting  the  phenomenon  both  as  sections  and  in  the  screw-like  or  weathered 
state.  Such  flmts  are  abundant  at  Whetstone,  Charlton,  &c.,  and  the  weathered 
fragments  are  of  very  common  occurrence  in  all  drift-graveb. 

Observations  upon  certain  Geological  Inferences. — Sir, — ^I  should 
like  to  present  your  readers  with  a  few  remarks  upon  the  subject  of  geological 
inference,  inasmuch  as  it  is  one  which  appears  to  me  to  ha\e  been  n^lected, 
especially  as  regards  the  primary  deductions  upon  which  the  science  of  Geology 
has  been  founded.  The  "  logic  of  geology,"  although  perhaps  a  novel  is  a  veiy 
telling  phrase,  and  may  to  many  appear  somewhat  uonical,  although  the  term 
lo^c  wnen  applied  to  any  positive  science  cannot  but  seem  just :  if  therefore 
this  phrase  excites  somewhat  unpleasant  feelings  in  a  competoit  mind,  especially 
when  certain  parts  of  the  science  are  considered,  there  is  a  priori  reason  for 
believing  that  some  geological  facts,  or  rather  assumed  facts,  hare  not  that 
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tXHiaisteiicy  which  strict  logic  demands,  and  are  not  therefore  superior  to  or- 
dinarf  hypotheses.  From  its  nature,  Qeolo^  can  neyer  attain  that  degree  of 
csertamty  which  characterizes  the  mathemati^  and  other  sciences ;  neverthe- 
less»  as  fjEu:  as  possible,  strict  logic  may  dictate  all  its  facts.  That  this  is  not 
the  case  now  I  will  endeavour  to  show. 

Supposing  that  a  man  should  for  the  first  time  behold  the  various  strata  in  a 
yell,  or  appearing  slantingly  in  an  ordinary  dyke,  it  is  probable  he  would 
imagine  three  things : — lst|  which  was  the  oldest ;  3,  which  was  the  earliest 
formed;  and  3rd,  were  they  originally  placed  as  they  now  appear.  These 
three  questions  strike  me  as  forming  the  basis  of  geological  science,  as  leading 
to  the  various  ramifications  into  which  this  interesting  inquiry  is  afterwards 
developed. 

Ab  regards  the  question  of  antiquity  it  is  judged,  and  rationally  enough,  that 
the  rock  which  is  universally  found  as  the  basis  of  every  other  is  the  oldest ; 
and  this  because  it  is  absurd  to  suppose  that  the  upper  rocks  and  beds  were 
first  formed,  and  that  the  under-one  was  then  miraculously  ([usin^  this  term  of 
coarse  in  its  highest  sense)  placed  under  them.  This  idea  is  quite  un-needed, 
because  the  phenomenon  can  be  explained  in  a  simple  and  nighlv  probable 
manner.  Granite  is  this  rock, .  and  as  it  has  never  been  found,  wnich  is  for 
obvious  reasons  improbable,  that  an;^  other  rocks  dip  into  it,  no  doubt  as 
to  its  antiquity  can  remain ;  and  this  is  absolutely  connrmed  upon  considering 
that  it  is  an  igneous  rock,  and  hence  must  have  existed  prior  to  its  neighbours. 
The  reasons  of  this  are  well  known,  or  I  should  have  given  them. 

To  determine  the  periods  of  the  formations  of  various  rocks,  every  one  will 
allow  that  we  can  only  judge,  if  we  judge  at  all,  by  the  rate  of  time  the  like 
operations  progress  at  in  the  present  a^.  Now,  I  maintain  that  this  is  a  very 
doubtful  nue  upon  which  to  rear  theones,  or  assumed-facts,  of  such  moment 
as  have  been  laid  down  by  geolo^ts ;  and  I  find  that  Dr.  Brewster  agrees 
with  me,  whose  remarks  upon  this  subject  I  shall  take  the  liberty  of  quoting. 
He  says,  in  ''  More  Worlds  than  One,"  "  It  is  taken  for  granted  that  many  of 
the  stratified  rocks  were  deposited  in  the  sea  by  the  same  slow  processes  which 
are  going  on  in  the  present  day ;  and  as  the  thickness  of  the  deposits  now  pro- 
duced is  a  verv  small  quantity  during  a  long  period  of  time,  it  is  inferred  that 
nine  or  ten  mfles  of  strata  must  have  taken  millions  of  years  for  their  forma- 
tion." I  applv  this  scepticism  to  every  rock  either  above  or  below  the  earth's 
surface  since  t&e  commencement  of  human  history.  It  cannot  be  said  what 
time  sedimentary  deposits  have  taken  to  form,  inasmuch  as  their  present  pro- 
gress is  no  criterion.  This  may  be  denied,  but  the  denial  cannot  be  substan- 
tiated ;  whereas  it  is  quite  easv  to  suppose  that  such  deposits  have  been  formed 
veiT  quickly.  Hence  this  geological  assumption  is  at  the  best  an  hvpothesis, 
and  in  my  opinion  by  no  means  a  probable  one.  There  is  a  lo^cal  daw  about 
it  which  renders  it  at  once  a  matter  of  doubt.  And  if  this  notion  of  the  high 
antiquity  of  the  earth  is  put  aside,  there  need  be  no  controversy  respecting  the 
length  of  the  days  of  creation :  each  day  may  coincide  in  duration  with  those 
of  the  present  period.  The  world  is  in  the  Mosaic  account  said  to  have  been 
created,  and  other  changes  follow,  when  we  hear  of  the  first  day,  from  which  I 
judge  that  all  was  effected  vrithin  this  period.  But,  to  keep  to  the  philoso- 
phical part  of  the  question,  I  do  not  ttiink  that  the  antiquity  of  the  world, 
wbdch  geologists  presume,  is  at  all  substantiated,  to  say  nothing  of  the  use, 
and  consequently  wisdom  of  such  an  act. 

The  autnor  I  nave  quoted  further  remarks,  ''  The  dry  land  upon  our  globe 
occupies  only  one-fourth  of  its  whole  superficies,  all  the  rest  is  sea.  How 
much  of  this  fourth  part  have  geologists  been  able  to  examine  ?  and  how  small 
seems  to  be  the  area  of  stratification  which  has  been  explored  ?  We  venture 
to  say  not  one-fiftieth  part  of  the  whole,  and  yet  upon  the  result  of  so  partial  a 
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survey  there  has  been  foanded  a  startling  ^neralization.  The  intellectual 
races,  if  they  did  exist,  must  have  lived  at  a  distance  from  the  ferocious  animal5 
that  may  have  occupied  the  seas  or  jungles  of  the  ancient  world,  and  conse- 
quently their  remains  could  not  have  been  found  in  the  ordinary  fossiliferou^ 
strata.  Their  dwelling-places  may  have  been  in  one  or  more  of  the  numerou? 
localities  of  our  continents  not  yet  explored,  or  in  those  immense  regions  of  the 
earth  which  are  now  covered  by  the  great  oceans  of  the  globe ;  and  till  these 
oceans  have  quitted  their  beds,  or  some  great  convulsions  have  upheaved  and 
laid  bare  the  strata  above  which  the  races  in  question  may  have  lived  and  died« 
we  are  not  entitled  to  maintain  it  as  a  demonstrated  truth  that  the  ancient 
earth  was  under  the  sole  dominion  of  the  brutes  that  perish."  I  confess  I  do 
not  see  that  if  intellectual  races  have  existed  prior  to  man,  they  must,  as  a 
matter  of  necessity,  have  lived  at  a  distance  n'om  the  ferocious  animals  which 
then  peopled  the  world :  they  may  have  built  habitations  and  fabricated  instru- 
ments of  defence.  But  as  we  find  traces  neither  of  these  nor  of  themsdveii, 
and  yet  discover  remams  of  pre-adamite  animals,  it  must  be  concluded  that  the 
supposed  intellectual  races  could  not  have  resided  amongst  them.  Yet  I  agree 
with  Dr.  Brewster  that  the  generalization  is  hasty  and  unfounded ;  altboogh 
far  more  probable  than  the  former  assumption^  it  is  equally  illogiod.  As  a 
deduction  it  is  quite  as  unsound. 

As  an  illustration  of  the  shutting-out  of  cruises,  if  I  mav  use  such  a  term, 
and  the  reducing  of  all  phenomena  to  a  few,  which  has  rightly  been  said  to  be  a 
passion  with  plmosophers,  geologists  have  rather  cut  short  the  origin  of  springs 
and  lakes.  1  think  that  the  following  explanation  has  never  received  a  place 
among  others :  thev  may  arise  from  cavities  running  inland  from  below  the 
level  of  the  sel^  and  terminating  either  upon  or  below  the  surface  of  the  land, 
thus  forming  either  springs  or  lakes.  According  to  this  hypothesis  the  depth 
of  such  a  lake,  for  it  is  not  said  that  all  lakes  and  springs  are  thus  formed, 
would  be  determined  by  the  height  of  the  land  where  the  cavity  or  sandy 
passage  reached  its  surface,  and  the  height  of  springs  would  vary  in  the  same 
manner ;  according  to  the  depth  of  the  sandy  cavity  oelow  the  level  of  the  sea 
would  be  depth  or  height  of^  lakes  or  springs  thus  formed,  supposing  this  hy- 
pothesis be  received  as  correct. 

Proceeding  to  the  third  question,  there  is  little  difficulty  in  discovering  that 
after  convulsions  have  ruptured  the  once  orderly  arrangement  of  the  sedi- 
mentary and  igneous  rocks,  it  is  easy  to  perceive  that  mountain  ranges  have 
been  caused  by  upheaval.  Tliis  species  ot  geolopcal  power  produces  flaws  in 
the  shape  of  contortions  and  faults,  which  volcamc  power  can  alone  bring  to 
pass ;  tne  gradual  enlargement  and  diminution  produced  by  present  stratifica- 
tion and  (usintcgration  produces  regular  series  of  rocks,  wherein  occur  no 
faults  or  other  imperfections.  It  is  probable  that  when  the  earth  was  formed, 
the  igneous  rocks  cooled  so  as  to  aUow  the  materials  of  our  present  aqueous 
rocks  to  be  gradually  precipitated  upon  them.  Hence  regular  strata  wcniid  be 
the  result,  and  for  once  assuming  an  hypothesis  to  be  true,  from  this  it  must 
be  that  the  various  mountain-ranges  were  called  into  existence  after  this  event, 
and  that  the  defective  strata  which  form  them,  and  all  which  occur,  are  the 
work  of  after  volcanic  agency.  It  may  be  thought  that  I  here  condemn  myself 
by  assuming  that  which  ought  to  be  absolutely  proved.  But  I  would  urge 
that  such  an  inference  as  this  is  in  the  highest  degree  probable,  and  thus  may 
be  assumed  as  demonstrated,  in  which  it  differs,  although  only  in  degree,  yet 
immeasurably  from  the  inferences  already  noticed.  * 

The  development  of  this  latter  question  has  lead  many  to  theorize  altogether 
apart  from  experience,  when  no  real  advancement  of  knowledge  has,  from  the 
nature  of  such  a  course  of  conduct,  ensued.  Logic  has  been  separated  from 
experience ;  men  have  argued  metaphysically  instead  of  physically ;  and  thus. 


NOTES  AND  QUERIES.  4D7 

^eologi<^  inferences,  improperly  so  called,  have  rather  provoked  merriment  than 
serious  attention,  which,  combined  with  the  habit  of  assuming  no  very  probable 
conjectures  for  demonstrable  truths,  has  rendered  Geology  somewhat  unpopular 
even  among  professed  men  of  science;  and  the  term  "logic  of  geology,"  or  some- 
thing aimilar,  expressive  more  of  ironical  contempt  than  anxious  expectation, 
or  eTcn  the  present  condition  of  the  science.  But,  throwing  off  every  hasty 
bahit,  and  discarding  every  hasty  generalisation,  the  student  of  geology  will 
truly  progress ;  for  their's  is  a  science  happily  capable  of  philosophical  inference, 
and  one  which  will  amply  repay  the  study  devoted  to  it.  I.  A.  Da  vies. — ^At 
all  times  we  give  insertion  to  any  sensible  remarks,  whether  they  convey  informa- 
tion or  pourtray  doubts  or  mis-comprehensions  for  solution.  A  wrong  im* 
pression  produced  on  one  reQecting  mind  by  a  want  of  full  information,  or  a 
wrong  reading,  or  misunderstanding  of  abstruse  facts  may  be  produced  on  other 
minds  in  a  like  manner;  and  it  is  obviously  one  of  the  duties  of  a  popular 
magazine  on  a  special  science  at  all  times  and  on  all  occasions  to  set  right  its 
humbler  votaries  whenever  any  of  them  are  doubtful  or  take  a  wrong  view. 
Geologists  well  versed  in  the  science  would  perceive  at  a  glance  some  erroneous 
notions  mixed  up  with  our  correspondent's  not  in-acute  remarks  on  geological 
logic,  but  these  points  might  not  be  so  palpable  to  general  readers. 

There  is  no  reason  why  Geology  should  not  become  ultimately  one  of  the 
most  logical  of  all  the  sciences,  of  which  indeed  it  is  a  grand  and  wonderful 
combination,  and  consequently  inlierently  partakes  of  all  their  mathematical 
and  logical  properties.  But  while  geology  is  in  so  thoroughly  progressive  a 
state,  oompLetety  logical  deductions  shonldnot  be  expected  to  be  produced  from 
admittedly  defective  data.  Upon  insecure  foundations  no  one  can  properly 
build  up  logical  conclusions.  We  admit,  however,  that  much  that  seems 
illogical  in  the  writings  of  some  modem  geologists,  might  have  presented  a  very 
different  aspect  by  a  little  care  on  the  pait  of  those  authors,  ana  we  have  already 
referred  to  this  carelessness  of  diction  which  tends  to  stamp  our  science  with  a 
want  of  logic.  This  is,  however,  onlv  apparent  and  not  reaL  The  great  doctrines 
of  Geoio^  based  on  a  good  ground-work  of  established  facts  are  undoubtedly 
most  logicallv  deduced ;  and  there  is  certainly  nothing  to  prevent  every  minor 
detail*  so  aided  as  geology  must  ever  be  by  chemistry,  mathematics,  natural 
physics,  and  other  exact  and  deductive  sciences,  bein^  as  exact  and  definite.  It 
IS  only  just,  therefore,  to  conclude  that  geology,  a  science  compounded  of  exact 
and  logical  sciences,  should  be,  if  properly  compounded,  an  exact  and  logical 
whole. 

Now  our  correspondent,  in  his  own  example  of  reasoning,  has  gone  wrong 
altogether  in  his  facts  chosen  as  a  basis  of  attack  upon  geologists  for  want  of 
Ic^c.  He  has  first  thoroughly  mistaken,  or  is  altogether  ignorant  of  the  true 
nature  and  origin  of  granite.  This  rock  is  only  a  crystalline  condition  of  rock, 
and  in  its  crystallized  condition  may  be  of  any  age  from  older  than  the  Cambrian, 
or  lowermost  sedimentary  rocks,  to  the  newest  of  the  Tertiaries.  He  is  not 
secure  again  in  his  statement  that  no  rocks  dip  into  it,  if  we  understand  his 
meaning  to  be  that  it  is  totally  distinct  from  any  connection  with  other  and 
sedimentary  formations ;  for  certainly  sometimes  such  sedimentary  strata,  if 
they  do  not  plunge  into  it  as  a  plank  mto  a  heap  of  mud,  which  from  the  nature 
of  things  is  not  to  be  expected,  at  least  they  sometimes  lose  their  distinctive 
stratified  characters  as  they  approach  a  granitic  boss,  and  gradually  merge  into 
its  crystalline  and  peculiar  mineral  characters. 

Again,  with  respect  to  the  vast  periods  of  time  required  for  the  formation  of 
rock-strata,  onr  correspondent  is  more  illogical  himself  than  any  of  the  geo- 
logists he  attacks,  for  tney  do  carefully  take  as  data  those  physical  phenomena 
whicli  are  going  on  around  them,  and  they  do  moreover  in  their  application 
of  those  data  to  past  conditions  take  great  care  to  notice  and  to  observe 
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whether  the  appearances  presented  in  the  nnneral  conditions  and  jhrmcal 
aspects  of  the  rock-strata,  to  which  they  thus  apply  them,  are  such  as  to  laoiisle 
their  harinfi^  been  formed  tmder  like  or  nnder  ms-sunilar  oonditiona ;  while  oor 
correspondent  contents  himself  with  a  broad  and  unsubstantiated  denial  of  all 
fact  and  fiction,  and  tells  as  it  is  quite  as  easy  to  suppose  one  tMn^  as  another, 
a  conclusion  it  requires  no  great  amount  of  logic  to  arnreat.  Neither  is  there 
any  logic  whaterer  in  his  association  of  the  length  of  the  days  of  creation,  as 
wntten  in  the  Mosaic  account,  with  the  periods  of  time  required  by  geok^sts 
for  the  deyelopment  of  the  earth  to  its  present  conditions.  The  knfi^th  of 
time  the  great  rock-masses  have  taken  in  their  formation,  the  length  <»  time 
the  earth  nas  existed  are  the  lo^cal  deductions  from  rery  exact  and  scmptt- 
lously  examined  data — data  ana  deductions  which  have  passed  throng  the 
most  riolent  and  persecuting  opposition,  unrivalled  only  by  the  memoraole  at- 
tack upon  the  scientific  truth  developed  by  that  foremost  of  astronoiaaa, 
(Galileo.  Geology  presents  us  in  its  statements  on  this  topic  with  aceoistely 
logical  deductions,  out  linguists  and  theologists  have  not  presented  us  with  the 
like  exact  and  logical  interpretations  of  Holy  Writ.  Geologists  are  labouring 
incessanth  in  the  acquirement  of  new  information,  and  have  so  far  hiboured  in- 
comparably more  earnestly  and  incessant^  to  effect  a  reconciliation  of  these 
pssages  referred  to  than  theologists  themselves ;  and  whenever  the  thorough 
narmony  is  effected,  probability  certainly  points  to  the  side  of  geologists  as  the 
acoompnshers. 

Our  correspondent  is  again  at  fault  as  to  the  extent  of  tenitorv  examined  by 
geologists.  He  ignores  the  great  geological  surv^  which  England,  America, 
HoUsmd,  and  other  countries  have  established.  He  forgets  how  Engh'shmen, 
IVenchmen,  Americans,  and  the  citizens  of  every  great  and  civilized  oountiy 
roam  and  travel  over  far-ofip  lands,  and  bring  back  to  us  volumes  of  information 
long  before  the  roUin?  tide  of  civilization  reaches  the  shores  of  the  remote  lands 
they  have  explored.  If  every  inch  of  ground  is  not  probed  to  the  quidc,  at  least 
the  general  ostensible  features  of  very  vast  extents  of  territoiy  are  as  fully 
known  as  to  satisfy  the  keen  scientific  observer  that  no  great  modification  cSf 
his  general  deductions  are  required.  Every  new  region  penetrated  b^r  the  ad- 
venturous explorer  adds  to  toe  consolidation  of  the  previous  deductions,  and 
confirms  instead  of  shaking  into  doubtfulness. 

In  taking  up  his  third  point,  our  correspondent  is  far  away  indeed  from  a 
right  comprehension  of  geolo^cal  teaching.  No  one  must  think  by  the  mere 
reading  of  one  or  two  geological  treatises  that  he  can,  as  geology  stands  at 
this  present  time  as  a  progressive  science,  arrive  at  a  proper  estimation  or 
knowledge  of  that  vast  and  stupendous  science.  It  is  perhaps  only  by  the 
labour  of  a  life-time,  and  under  the  divine  blessing  of  a  powerful  intellect,  that 
any  man  can  become  a  thorough  geologist.  More  intncate  and  labyrinthine 
even  than  astronomy  is  the  science  with  which  he  has  to  deal.  Time,  the  great 
feature  of  the  one,  is  as  boundless  as  space,  the  great  feature  of  the  other ;  and 
the  knowledge  of  the  phenomena  of  the  depths  below  the  surface  of  our  globe 
is  as  difficult  of  acquirement  as  the  penetration  of  the  vision  into  the  realms  of 
the  outer  worlds  around  us.  Astronomy  must  be  limited  by  the  capabilities  of 
the  telescope  and  the  vibrations  of  the  pendulum ;  but  Geology  b  the  physical 
liistory  of  our  mother-earth  from  the  first-days  of  its  birth  unto  the  end  of  time 
— it  is  a  great  volume  which  no  man*s  life  will  suffice  for  the  reading. 

It  is  the  difficulty  often,  so  numerous  are  the  ramifications  of  the  data  forming 
the  groundwork  upon  which  geolomcal  statements  are  made,  of  stating  such 
ground-work  concisely  and  explicitly  that  gives  in  many  cases  the  appearance 
of  illogical  writing;  and  without  going  through  the  details  of  our  corres- 
pondent's third  ana  concluding  portions  of  his  communication,  it  will  be  easv 
for  our  readers  to  perceive  now  the  condensation,  in  time,  of  the  geological 
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pheaomena  there  referred  to,  as  presented  by  him,  gives  at  once  an  air  of  in- 
coherence and  imnrobability  which  renders  palpable  the  falseness  of  the  at- 
tempted lo^  applied.  The  moment  we  apjuy  the  mediiun  time,  we  have  no 
more  such  inconsistencies  as  rapidly  precipitated  rocks  contaimnff  countless 
myriads  of  organic  remains,  but  which  were  made  up  in  fact  not  seldom  of  the 

Siound-down  and  well-worn  particles  of  beings  that  naturally  lived  and  naturally 
ed.  With  time  brought  in  as  an  element,  the  volcano,  intermittent  in  action 
and  terrific  in  enersy,  seems  to  pour  forth  its  volumes  of  molten  lava  over  the 
suHiaces  of  former  lands,  and  ever  and  anon  the  subterranean  force  heaves  up 
theground,  and  combats  with  the  destruction  of  the  ever-wasting  sea. 

Tnere  is  nothing  in  the  grand  conclusions  of  Greology  to  excite  merriment ;  it 
is  a  pious  and  a  holy  stud^,  and  if  not  undertaken  in  such  a  spirit  had  better  be 
left  alone.  If  anywhere  it  be  unpopular,  it  must  be  where  ignorance  or  silly 
timidity  prevails,  and  not  where  truthfulness  and  investigation  find  earnest 
votaries ;  if  its  knowledge  is  not  more  widelv  spread  it  is  onlv  because  the 
state  of  education  is  not  sufi&ciently  advanced  for  its  beauties  and  sublimities  to 
be  properly  understood,  or  because  men  want  time  for  its  proper  pursuit.  No 
one  with  a  mind  duly  capable  of  reflection  and  of  elevated  thought  can  feel 
indifferent  to  the  history  of  the  earth  on  which  he  dwells,  and  over  which  his 
race  reigns  predominant. 

We  have  printed  our  correspondent's  communication,  however,  in  its  entirety, 
considering  nis  general  remark  of  a  seeming  want  of  logical  inference  to  be  m 
many  cases  just,  as  far  as  the  mere  appearance  goes,  and  as  being  a  valuable 
hint  to  ol»cure  writers  to  improve  their  styles  of  composition  for  the  benefit 
of  those  who  peruse  their  works,  as  well  as  for  the  general  advantage  and  pro* 
gress  of  knowLsdge. 

Chalk -SPONGES  op  Yobkshire. — Deab  Sir, — Noticing  in  No.  13  of  your 
Magazine  the  request  for  a  paper  on  the  Sponges  from  the  Yorkshire  Chalk,  I 
beg  to  state  that  steps  are  about  to  be  taken  by  me  to  ensure  faithful  drawings 
of  all  the  species  of  those  curious  fossils,  or  which  I  have  been  collecting 
specimens  for  the  past  twenty  years. 

I  am  now  making  a  selection  which  I  intend  to  have  drawn,  and  to  publish 
with  a  short  account  of  the  localities  where  they  were  found,  so  as  to  enable 
visitors  and  amateur-geologists  to  obtain  such  fossils  themselves. 

I  believe  that  there  is  not  any  work  which  contains  figures  of  one  tenth-part 
of  the  species  met  with,  and  many  of  the  forms  are  not,  as  yet,  placed  in  the 
museum-collections  at  York,  Hufl,  or  Scarborough. 

I  shall  have  much  pleasure  in  showing^  my  collection  to  geologists  visiting 
this  town. — Yours,  &c.,  Edw.  Tindall,  Bridlin^on. 

PiRST  British  Fossil  Braver. — As  all  notices  of  mammalian  remains  ap- 
pear to  be  of  value  at  this  period  of  most  interesting  investigations,  I  have  sent 
you  an  abstract  of  one  by  Mr.  I.  Okes,  from  the  "Transactions  of  the  Cambridge 
Philosophical  Society''  for  1822,  of  the  first  fossil  beaver  found  in  England. 

From  all  that  has  oeen  recorded  by  naturalists  of  the  abode  and  habits  of  the 
beaver,  as  also  from  its  anatomical  peculiarities,  it  is  generally  concluded  that  the 
fossil  b^ver  of  this  country  is  not  only  of  the  same,  or  a  nearly  allied  species 
as  the  existing  kind,  but  that  it  has  once  been  indigenous  to  Great  Britam. 

The  fossil  remains  referred  to  in  Mr.  Okes  paper  consist  of  the  left  halves 
of  two  lower  jaw-bones  and  other  portions  of  four  skulls,  dug  ujp  in  1818  by  a 
workman  about  three  miles  south  of  Chatteris,  in  Cambridgeshire,  in  a  bea  of 
the  old  West  Water,  formerly  a  considerable  branch  of  communication  between 
the  Ouse  and  the  river  Nen,  but  which,  according  to  the  fen-people,  has  been 
choked  up  for  more  than  two  centuries. 

The  accuracy  of  this  tradition  is  proved  by  the  following  order  of  Council, 
printed  in  Dugdale's  "  History  of  the  Fens." 
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"Anno  1617,  9  Mail,  15  Jac.— That  the  rivers  of  Wisbeche  and  all  the 
branches  of  the  Nene  and  West  Water  be  cleansed  and  made  in  bredth  and 
depth  as  much  as  by  antient  record  thej  have  been." 

The  bones  above  referred  to  were  taken  from  a  peat-soil  of  a  dark  brown 
colour. 

In  the  same  paper  is  a  notice  of  a  part  of  an  elephant's  skull  with  two  grinders, 
and  fragments,  two  feet  in  length,  of  the  horns  of  a  large  species  of  deer,  sup- 
posed to  be  those  of  megaceros  by  the  author.  These  last  mentioned  fossib, 
the  author  observes,  have  no  connection  with  the  remains  of  beaver,  but  were 
found  in  a  stratum  of  clay  half  a  mile  eastward  of  Chatteris,  of  the  antiquity  of 
which  he  can  form  no  idea,  whereas  those  of  the  beaver  belong  to  a  stratum 
which  he  thinks  may  be  referred  to  a  pehod  not  very  distant  even  in  the  history 
of  our  country. 

The  titles  of  the  plates  describe  the  specimens  as  then  being  in  the  possession 
of  Prof.  E.  D.  Clarke,  of  Cambridge. — I.  A.  B. 

The  Third  and  Fifth  Days  op  the  Mosaic  Nabrattve. — ^When  examin- 
ing the  Silurian  rocks  in  the  south  of  Scotland,  a  fact  has  often  struck  me 
which  1  am  at  a  loss  to  understand.  The  whole  of  the  organic  remains  found 
in  these  rocks,  with  the  exception  of  marine  algse,  were,  according  to  the 
Mosaic  narrative,  creations  of  the  fifth  day;  the  terrestrial  v^tation, 
according  to  the  same  authority,  was  created  on  the  third  day.  Notwith- 
standing, we  find  no  trace  of  the  third  day's  creation  in  any  of  the  Silurian 
formations,  and  very  few  in  the  Devonian,  and  not  until  we  enter  on  the  Car- 
boniferous system  (formed  thousands  of  centuries  after  the  Silurian)  do  the 
"grass  and  herbs  yielding  seed  and  the  fruit-trees  yielding  fruit"  appear. 
Any  of  the  readers  of  The  Geologist,  harmonizing  the  two  teachings,  would 
comer  a  favour  on  Argus. — Land-plants  have  left  tneir  remains  in  the  upper 
Silurian,  and,  for  what  we  know,  in  the  Lower  Silurian  too,  at  least  we  have  as 
low  down  as  the  horizon  of  the  Lingularfia^  veins  of  anthracite  and  bituminous 
exudations,  although  we  can  not  yet  positively  state  the  sources  from  which 
those  substances  have  been  derived.  Land-plants  are  plentiful  in  some  Devonian 
beds  both  in  the  British  Islands,  Europe,  and  in  North  America. 

Live  Lizard  imbedded  is  a  Seam  op  Coal. — In  the  month  of  August, 
1818,  when  the  workmen  were  sinking  a  pit  at  Mr.  Eenton's  colliery  near 
Wakefield,  and  had  passed  through  measures  of  stone,  grey  "  buist,"  blue  stone, 
and  some  thin  beds  of  coal^  to  the  depth  of  one  hundred  and  fifty  yards,  they 
came  to  the  seam  of  coal,  about  four  feet  thick,  wliich  they  proposed  to  wor£. 
After  excavating  about  three  inches  of  it,  one  of  the  miners  struck  his  pick 
into  a  crevice,  and,  having  shattered  the  coal  around  into  small  pieces,  he  dis- 
covered a  lizard  about  five  inches  long.  It  continued  very  brisk  and  livelv  for 
about  ten  minutes,  and  then  drooped  and  died. — See  "  Philosopliical  Magaune," 
vol.  lii.,  p.  377.     (C.J.) 

Collecting  Tossils  prom  Workmen. — Dear  Sir, — Could  vou  inform  me 
in  your  next  number  what  is  a  fair  price  to  pay  workmen  in  Chalk-pits  for  such 
fossib  as  Cidaris,  Cyphosoma,  Spondylus,  snarks'  teeth,  fish,  &c.  ?  I  was  in- 
formed that  a  penny  each  was  tne  reg[iilar  charge,  but  1  can  only  obtain  the 
commonest  fossils,  as  Micraster,  Galerites,  Pecten,  or  Terebratula,  at  this  price. 
— Yours  truly,  C.  Evans,  Hampstead. — ^We  have  frequently  bought  common 
and  refuse  fossils  of  quarrymen  in  obscure  localities  at  the  pnces  named,  but  in 
pits  where  the  workmen  are  sought  after  for  the  fossils  tney  obtain  in  their 
daily  labours,  the  prices,  from  the  very  fact  of  there  bein^  a  ready  market  for 
those  articles,  naturally  rise.  Neither  do  we  think  it  fair  to  the  workmen,  if 
they  take  pains  to  obtain  good  specimens,  to  attempt  to  buv  their  better  and 
rarer  fossils  for  less  than  a  fair  price.  Many  specimens  bought  for  a  few 
pence  are  prized  by  their  purchasers  when  placed  m  their  cabinets  at  as  many 
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shillings  or  even  pounds.  We  have,  however,  often  spoken  out  as  to  the 
money- value  of  fossils.  They  have  no  real  money-value,  and  to  collect,  through 
the  medium  of  workmen,  good  fossils,  there  is  only  one  way  of  succeeding,  and 
that  is  to  encoura^  the  most  intelligent  of  them  m  any  special  locality,  and  to 
recompense  them  liberally  for  submitting  all  they  obtain  at  first-hand  and  intact 
to  your  notice. 

Cr-uAss-LECTUHES  ON  Geology. — Sib, — Can  vou  kindly  inform  me  of  any 
class  for  the  acquisition  of  the  science  of  Geology,  as  I  wish  to  devote  my 
leisure  to  it.    I  would  not  have  troubled  yon,  but  I  find  the  evening  classes  at 
Kings's  College  do  not  comprehend  this  science  within  their  course  of  study ; 
that  at  the  Working  Man's  College  also  it  is  not  taught.    Where  else  to  apply 
I  kno^r  not,  and  as,  from  the  popular  character  of  your  periodical,  I  judge  you 
may  possibly  be  better  acquamted  with  such  classes  than  most  men,  I  have 
ventured  to  trouble  you.    A  reply  on  the  cover  of  next  month's  Geologist 
will  much  oblige,  E.  fl..  Hackney. — Class-lectures  for  geolocy  and  palsDontology 
were  commenoed  during  their  last  session  at  the  rooms  of  tne  Geologists'  Asso- 
ciation, 5,  Cavendish-square,  and  will  be  continued  during  the  ensuing  and 
future  seasons.     We  regret  E.  H.  did  not  think  fit  to  entrust  us  in  confidence 
with  his  name,  as  we  could  then  have  communicated  every  particular  to  him 
by  post.    It  is  not  our  practice  to  answer  queries  on  tne  wrapper  of  our 
Journal ;  and  although  we  did  so  last  month  in  answer  to  E.  H.,  we  shall  not 
break  through  our  nue  in  any  future  instances ;  nor  shall  we  feel  ourselves  at 
all  bound  to  notice  purely  anonymous  communications.    We  suppress  the  names 
of  our  correspondents  on  all  occasions  when  required  to  do  so,  out  the  absence 
of  the  private  communication  to  ourselves,  as  in  this  case,  frequently  causes 
needless  trouble  and  expence,  especially  when  the  queries  reach  us  late  in 
the  month. 

Weathered  Rocks,  neab  Keswick. — A  very  interesting  communication 
from  Mr.  T.  Rupert  Jones  in  No.  20  of  The  Geologist  relating  to  the 
"  weathering"  of  gnuiitc-rocks,  has  reminded  me  of  what  I  observed  on  a  late 
visit  to  Keswick  m  the  surrounding  scenery.  I  remarked  that  the  masses, 
great  and  small,  of  the  prevailing  rocks,  Silurian  and  igneous,  strewed  around 
on  the  sides  of  the  mountains  and  in  the  valleys  and  ravines  exhibited  an 
amount  of  rwtndina-off  kA  their  angles,  equalling  that  of  the  boulders  of  primitive 
and  secondary  rocks  met  with  in  the  drilt  of  the  eastern  counties ;  and  as  these 
masses  cannot  have  experienced  the  attrition  or  friction  consequent  on  transpor- 
tation, their  bouldered-state  must  be  the  result  of  weathering > 

During  the  same  ramble  I  remarked  to  a  companion  how  much  the  summits 
of  some  of  the  mountains  resemble  craters  in  volcanic  districts,  except  that 
they  were  too  small  for  the  result  of  volcanic  action.  If  I  recollect  rightly,  I 
particularly  observed  one  near  Buttermere,  on  mv  way  to  Keswick,  through 
Newlands,  as  looking  towards  the  Mere.  Probably  these  hollows  have  resulted 
similarly  to  those  mentioned  by  Sir  Henry  de  la  Beche  in  a  note  on  the  "  Re- 
port on  Cornwall,  Devon,  and  West  Somerset,"  and  their  cause  explained  by 
s&x,  Ormerod  in  his  table  of  Tors  and  Rock-basins.*  As  it  is  probable  tliat 
many  of  your  readers  have  not  heard  of  the  "  Bowder-Stone"  in  Borrowdale, 
I  wul  nve  an  account  of  its  magnitude  as  recorded  in  a  hand-bill  sold  on  the 
spot.  The  dimensions  are  as  follows,  viz.,  length  62  feet,  perpendicular  height 
36  feet,  circumference  89  feet.  It  contains  23,090  solid  feet,  and  weighs 
1971  tons  13  cwt. 

Bowder-stone,  as  above  written,  is  of  course  a  corruption  of  Boulder-stone, 
or  Bowlder-stone,  as  Webster  has  it  in  his  dictionary.  I  send  these  few  words 
for  the  use  of  juvenile  geologists,  that  they  may  not  interpret  the  above  de- 

*  Tub  6SOLOOI8T  for  August,  pp.  300—^10. 
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tached  and  scattered  masses  of  rock  as  they  should  the  boulder-massea  in  tlie 
drift. — Yours,  &c.,  Gkeat  Yarmouth. 

Fossils  tbom  Gikyak,  Aybshire. — Sib, — I  shall  be  obliged  if  yoa  can  mre 
me  any  information  about  the  deposits  in  the  immediate  neigabonrbood  of  Gir- 
van,  Ayrshire.    Some  fossils  from  a  limestone-auarry  there  were  sent  me  by  a 
friend.    They  appear  to  be  a  species  of  Euompnalus ;  but  from  the  manner  in 
which  they  liave  been  extracted  from  the  quarry,  only  one  side  can  be  exammed, 
the  other  oeing  embedded  in  the  limestone.    I  should  be  much  obliged  if  yoo 
could  inform  me  whether  the  limestone-deposits  of  Girvan  belong  to  the  moan- 
tain-limestone  or  to  the  Silurian  period.— lours,  &c.,  W.  M.  B.  A. — In  1850 
Sir  Roderick  Murchison  and  Proiessor  James  Nicol  devoted  some  time  to  ^nc 
examination  of  the  Girvan  neighbourhood,  and  the  result  was  a  meuMHr, 
illustrated  by  a  map,  sections,  and  pUtes  of  fossils,  in  the  Geological  Society's 
Journal  (No.  27»  vol.  vii.)    Trom  tnis  memoir  we  learn  that  the  limestones  at 
Craighead,  Assel  Bum,  Aldeans,  Craigneil,  and  Bogang  are  of  Lower  SQorian 
age ;  and  that  the  limestones  south-east  of  Mullock  Hul,  and  at  Lemmy-lane 
are  Carboniferous. 

The  fiuomphalus-looking  fossil  may  possibly  be  a  Maclurea,  wbkk  is 
charaoteristicfuly  a  Lower  Silurian  fossil,  and  is  found  near  Girvan. 

Artificial  Nodulbs  :  Vjenus'-Haie  Stonb.--Sir, — I  trust  yon  will  ex- 
cuse my  a^;ain  troubling  with  a  few  small  specimens,  which  I  shall  be  ex- 
tremely obbged  if  you  wul  name. 

The  shclb  were  taken  out  of  a  kind  of  smooth,  round  nodule,  composed  of  a 
soft,  sandy  material  of  which  I  enclose  a  portion.  It  was  brought  to  me  lately, 
having  been  purchased  at  Dover ;  its  appearance  was  extremely  artificid,  being 
perfectly  covered  with  small  ammonites,  shells,  etc.,  embedded  on  the  suifaoe  of 
this  sandy  nodule. 

The  small  brooch  of  what  is  commonly  called  Yenus'-hair  I  enclose,  because 
I  am  anxious  to  know  it«  composition.  I  have  another  larger  specimoi  of 
which  the  coloured  streaks,  running  transversely  through  one  side  of  the 
crystal,  are  of  a  darkish  brown  colour,  the  crystal  itself  being  perfectly  dear, 
like  the  purest  glass. — Yours  &c.,  W.  M.  B.  A.,  Mid-Lothiim. — ^The  nodules 
referred  to  are  artificially  made  by  mixing  the  dark  green  sand  of  the  Upper 
Greensand  of  Eastwear  Bay,  near  Folkestone,  with  gum  or  glue.  Immersion 
in  hot  water  will  at  once  detect  this  fraud,  for  which  one  or  two  persona  at 
Dover  are  notorious.  The  fossils  stuck  on  the  outside  are  the  commonest 
Ghiult  fossils  obtained  from  Copt  Point  and  Eastwear  Bay,  such  as  AmwumUe* 
lautusy  A,  sphndefu,  A.  titberculaius,  A,  varicasmSy  Hamiies  attemuaiwty  Nucula 
pectinata,  N.  ovaia,  Inoeeramus  sulcaitu,  L  eoneentricut^  DetUaUum  deewunittm, 
D.  ellipticHmj  &c. 

The  fine  long  threads  in  brooch-stones,  known  as  '^  Yenus'-hair"  are  usually 
fibres  of  Asbestos  or  long  acicular  crystals  of  Titanium  embedded  in  puie 
crystalline  quarts.  The  "  Yenus'-hair '  sometimes  also  consists  of  Actinolite 
or  Tremolite,  but  that  in  the  brooch-stone  forwarded  to  us  we  believe  to  be 
Rutile  (Titanium).  Professor  Tennant  has  in  his  collection  a  magnificent  mass 
of  pure  quartz  containing  wire-like  crystals  of  Titanium  more  thim  two  indues 
in  length. 

Tertiary  Strata  West  op  Woolwich,  at  Peckham,  &c. — After  read- 
ing in  the  July  number  of  The  Geologist  the  description  of  that  interesting 
section  of  the  Tertiary  strata  exposed  at  Woolwich,  many  doubtless  like  myseff 
visited  that  locality  and  returned  gratified.  On  thinking  that  it  might  be  pos- 
sible t'o  trace  that  series  inland  or  westwards,  I  condud^  to  try,  ana  what  little 
success  I  have  met  with  may  perhaps  not  be  uninteresting  to  some  of  vour 
readers.  After  leaving  Woolwich  in  that  direction,  the  first  traces  of  the  shell- 
bed  which  I  found  were  in  the  cuttings  of  the  London,  Brighton,  and  South- 


NOTES  AND  QUERIES.  413 

Coast  BAilway,  near  Brockley  Lane,  where  earth  has  been  thrown  np,  and  in  it 
are  portions  of  shell-marl,  containing  CerUkium,  CtfrenOy  with  a  few  Paludijupy 
and  oysters.  It  is  difficult  to  obtain  good  specimens  there,  most  being  crushed, 
owing  to  exposure  to  the  weather.*  Proceeding  now  in  a  north-westerly 
direction  over  Telegraph  Hill  to  within  about  a  hundred  and  fifty  ysurds  south 
of  St.  Mary's-churcn,  Peckham,  there  is  a  small  stream  cutting  through  a  shell- 
bed,  met  with  there  in  situ,  five  feet  six  inches  below  the  surface.  Overlying  is 
a  hand  of  pebbles  about  three  inches  in  thickness,  and  above  this  a  mass  of 
ersvel  ana  clay  containing  septaria  and  ai^ular-flints.  The  marl  here  is  so 
oestroyed  by  the  action  of  running  water  as  to  render  it  almost  impossible  to 
distinguish  the  species  of  the  shells  it  contains ;  but  in  an  adjoining  field,  where 
excavations  have  been  made  for  different  purposes,  the  marl  has  been  thrown 
up,  so  that  with  a  little  care  and  patience  some  tolerable  specimens  of  Cerithium, 
Cyrena,  and  Palmdina  can  be  obtained  from  the  pieces  scattered  about.  In 
passing  down  the  road  towards  the  church  we  find  on  the  left  a  pathway  across 
the  fieUs,  and  tdTter  following  it  for  a  quarter  of  a  mile,  we  come  to  a  neld  on 
the  west  side  of  the  "  Braid  and  there  find  crushed  shells  of  Ottraa,  C^rena, 
&c.,  scattered  on  the  surface.  Passing  on  to  Cow-lane  we  discover  near  a 
stream  running  for  some  distance  by  the  side  of  the  road  a  capital  section, 
showing  distinctly  the  positions  of  the  different  strata : — Ist — ^a  layer  of  oyster- 
sheUs  of  about  two  incnes ;  2ud — ^hard,  compact  sheU-marl  composed,  of  Cyrem, 
and  Ceritkium,  one  foot  three  inches ;  3rd — olue  clay  containing  casts  of  Pain- 
dina,  many  of  which  when  broken  present  a  very  beautiful  appearance,  closely 
resembling  tlie  crystallization  sometimes  occumn^  in  the  cavities  of  flints,  one 
foot ;  4th — gravel  with  rounded  pebbles,  one  foot  six  inches ;  5th — a  mass  of  clay 
four  feet  in  thickness,  containing  septaria  and  a  few  flints. 

Now  the  oyster-bed  (1)  is  evidently  a  continuation  of  that  which  occurs  at 
Woolwich,  tfiougft  considerably  thiimed  out.  The  shell-marl  (2)  also  seems 
identical  with  that  numbered  7  in  the  Eev.  Mr.  Bonney's  description ;  but 
the  next  (3)  is  decidedly  a  new  bed  not  seen  at  Woolwich,  although  it  is  found 
at  the  church-  and  railway-cuttings,  a  few  inches  in  thickness.  The  pebble-bed 
f4)  seems  contemporaneous  with  No.  4  in  the  Woolwich  section,  but  appears 
oestitute  of  fossils. 

It  is  interesting  to  mark  the  gradual  diminution  of  the  salt  and  brackisli 
mollnsca,  and  the  introduction  of  fresh-water  shells.  The  shell-marl  (2)  which 
is  about  fourteen  feet  thick  at  Woolwich  here  only  reaches  one  foot  three  inches, 
thinning  out  in  its  westward  course ;  while  the  overlying  stratum,  here  twelve 
inches,  gradually  diminishes  eastwardly,  until  at  Wooiwidi  we  find  no  traces  of 
it,  although  the  pebble-bed  there  (6)  may  be  of  the  same  period,  as  I  have  found 
in  it  some  small  Paludinse,  which  probably  were  washed  down  and  killed  by  tJie 
salt-water. 

We  may  conclude  that  the  ocean  once  covered  the  site  of  the  present  oyster- 
bed  at  the  mouth  of  a  large  river  which  seemingly  foUowed  nearly  the  same 
course  as  the  Thames  at  the  present  time. 

The  salt-water  gradually  receding  or  becoming  brackish  from  the  increase 
of  fresh-water  deposited  the  overlying  stratum,  which  naturally  diminished  in 
thickness  on  the  land-side,  from  the  predominance  inland  of  the  river-water. 
Still  continuing  to  increase  in  volume,  the  next  deposit  of  blue  mud  or  clay 
was  formed  containing  the  paludins,  so  characteristic  of  its  fresh-water 
conditions.  This  bed  thins  out,  as  we  should  have  expected,  in  an  opnosite  di- 
rection. The  old  river  still  continuing  to  bring  down  mud  and  clay  irom  the 
country  which  it  dramed  again  formed  tlie  deposits  immediately  above.    During 

*  At  Erith  and  some  othor  places  the  shells,  as  found  x%  $Uu  in  the  marl,  arc  mnch  crushed 
and  Ixroken.— Ed.  Geol. 
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the  same  period  at  Woolwich  a  much  more  varied  series  of  deposits  vas  ^oimsc 
on ;  advances  and  recessions  of  the  sea  causing  the  pebble-oeda  (oontamin^ 
shells,  mostly  waterwom,  having  been  washed  from  inland)  and  baiids  of  dif- 
ferent coloured  sands  with  shelis  some  of  which  having  their  valves  dosni 
show  these  sands  to  have  been  their  former  habitat.  In  the  pebble4)ed  (4)  I 
have  found  manv  sheUs  of  Cvrena,  perforated  by  boring-moUusks— such  as  the 
Buocinum  and  Puipura ;  and  after  searching  for  some  time  I  was  rewarded  bj 
findinff  a  few  Buccina,  not  at  all  waterwom,  in  fact  very  perfect,  proving  Uutk 
they  uso  had  died  where  they  are  now  found,  their  remains  lying  buriedlieside 
those  of  their  victuns.  These  shells  also  show  the  preponderance  of  sah-watcr 
during  the  formation  of  this  deposit. 

Land  about  Peckham  now  being  in  request  for  building-purposes,  we  shall 
not  long  have  an  opportunity  of  exanuning  the  strata  m  that  locality. — 
Edmund  Jones,  Islington. 

Mineral  Manure  in  the  Obesnsand. — Sib, — ^Havii^  now,  for  the  fint 
time,  come  in  possession  of  The  Geologist,  and  finding  it  to  be  a  first-rate 

^*ournal  for  intelligence  both  for  the  tyro  and  the  professor  of  tliis  noble  science, 
[  beg  leave  to  ask  the  following  ^®^*  ^  ^^^^  lately  either  heard  or  seen  in 
print  that  the  Rev.  P.  B.  Brodie,  F.G!S.,  of  Rowington,  near  Warwick,  had  dis- 
covered a  manure  in  the  green-^and  formation  which  underlies  the  dulk, 
that,  if  I  recollect  correctly  the  statement,  had  fertilising  properties  equal  to 
coproUtes.  If  this  be  in  any  way  true,  I  should  feel  extremely  obliged  if  this 
intelhf^t  reverend  gentleman  would  communicate  to  The  Geologist  the  way 
in  which  it  was  detected,  and  the  means  wherebv  it  mi^  be  procured  with 
pecuniary  advantage  to  agriculture? — Yours  faitnfuUy,  Robert  Mobxixkr, 
Fiinber. — ^There  exists,  both  in  the  Lower  Greensand  and  the  Upper  Green- 
sand,  very  generally  throughout  both  England  and  Prance,  consideranle  beds  of 
nodules  of  phosphate  of  lime,  perfectly  fit  for  the  manufacture  of  super- 
phosphate, &c.,  for  agricultural  purposes.  These  beds  have  been  well  known 
to  geologists  for  many  yours,  and  nave  been  frrauently  pointed  out  in  the 
vicinity  of  Boulogne,  of  Havre,  of  Folkestone,  of  Famham,  in  various  parts  of 
Sussex,  in  the  Isle  of  Wight,  and  Dorsetshire,  &c.,  by  Mr.  J.  C.  Nesbit,  Pro- 
fessor Morris,  the  late  Dr.  Buckbmd,  and  myself.  Dr.  Pitton  also  noted  their 
occurrence  at  Folkestone  as  far  back  as  1836.  In  Cambridgeshire  those  of 
the  Upper  Greensand  have  long  been  profitably  and  extensively  worked  for  a^- 
cultunu  punposes.  Wherever  the  Lower  Chalk,  Gault,  and  Greensand  exist, 
these  beos  have  only  to  be  looked  for  to  be  found  in  greater  or  less  force. 

Beds  of  phosphatic  nodules  also  occur  in  the  Kimmeridge-clay,  as  well  as  in 
other  deposits. 

We  are  not  aware  of  the  particular  instance  nointed  out  by  Mr.  Brodie,  but 
doubtless  that  gentleman,  an  early  and  respectea  correspondent  of  our  journal, 
will  respond  to  Mr.  Mortimer's  question  in  our  pages. 

The  nodules  from  the  Gault,  as  also  those  irom  the  Lower  Greensand  at 
Folkestone  contain  from  40  to  45  per  cent,  of  phosphate.  Tliose  of  the  Up))er 
Greensand  of  that  place  are  very  excellent  in  quality,  but  small  in  sixe ;  the 
vein  also  is  very  tlun,  and  conseouently  not  profitable  for  working.  The  stratum 
of  nodules  at  the  junction  of  tne  Gault  and  Lower  Greensand  is  there  from 
eight  inches  to  twenty  inches  thick,  but  rather  sandy. — £d.  Geol. 

The  Paljsontog&aphical  Society.-^Dear  Sir, — Has  the  Palieonto- 
graphical  Society  broken  up?  1  see  no  mention  of  them  in  "  Kent's  Literary  Year- 
Book."  Who  publishes  or  has  published  their  luon^raphs ;  and  what  is  the 
cost  of  them?— -lours  truly,  G.  Fowler,  Derby. — ^Tlie  ralaeontographical  Society 
is,  we  are  happy  to  say,  not  defunct,  but  if  rumour  may  be  trusted,  its  tem- 


porary obscurity  is  caused  by  the  politeness  of  Dr.  Bowerbank  in  waiting  for 
V»    #  '^wen.     It  would  however,  we  tliink,  be  '      " 


far  better  both  for  the 
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interests  of  the  Society  and  the  satisfiaotion  of  its  members  if  the  Society's) 
publications  were  pimctuaily  delivered,  whether  thick  or  tlim,  at  their  appointed 
times ;  to  publish,  in  fact,  what  vm  ready,  instead  of  waiting  indefinitely  for 
that  which  <m^At  to  be  so.  We  have  haa  many  inquiries  of  the  like  nature, 
which,  from  a  desire  of  non-interference  with  any  society's  individual  manage- 
ment and  conduct,  we  have  not  hitherto  noticed.  The  mono^phs  are  delivered 
to  the  subscribers  only,  and  are  not  published.  The  subscription  is  one  guinea 
per  annum ;  and  subscribers  can  suostitute  any  of  the  printed  monograjjhs  for 
that  due  for  the  current  year  of  their  subscription,  or  they  can  subscnbe  for 
any  or  the  whole  of  the  past  years. 

XiONDON  Clat  Fossils. — Disak  Sib, — Can  you  inform  me  of  the  best 
locality  for  obtaining  London  Clay  fossils,  having  been  disappointed  in  mv  ex- 
cursions to  Highgate  and  Homsey  ?  I  also  find  it  diJQ&cult  to  purchase  tncm. 
— Yours  truly,  Edmund  Jones. — Fossils  are,  we  know,  difficult  to  be  got  by 
the  uninitiated  at  Highgate  and  Homsey.  They  occur  chiefly  low  down  in  the 
beds ;  and  the  few  accessible  localities  require  to  be  pointecf  out  by  some  one 
conversant  with  the  pits.  At  Hiffligate  thev  should  be  sought  for  at  the  base 
of  the  bank  near  the  Archway.  We  should  be  obliged  to  any  of  our  readers 
and  correspondents  to  send  us  notes,  at  all  times,  of  any  excavations  or  pit. 
sinkings,  wnich  may  come  under  their  notice,  where  London  Clay  fossils  may 
be  got. 

(x>NTEi(POBANEiTY  OP  RocK-Fo&itATioNs. — SiB» — Are  the  formative  pro- 
cesses of  the  several  geological  systems  which  flank  the  primary  upheavab  in 
different  parts  of  the  wond  considered  to  be  simultaneous  ?  For  instance, 
when  the  carboniferous  deposits  were  going  on  in  the  British  isles,  was  the 
same  system  of  deposits  in  operation  in  other  regions  of  the  ^obe,  where  we 
find  it  developed.'' — I  am.  Sir,  yours  truly,  John  CuBJir,  Boltsham,  near 
Darlington. — With  certain  reservations  our  answer  would  be  generally  in  the 
affinnative.  It  has,  however,  been  observed  that  the  present  Australian  life  is 
like  that  of  the  ancient  Jurassic,  that  is,  geologically  the  equivalent  of  the 
oolitic  age,  although  contemporaneous  with  the  actual  phase  of  the  Tertiary 
period  in  which  we  exist.  Li  like  manner  there  appears  to  have  been  a  certain 
variation  and  relation  of  organic  forms  between  the  ancient  Triassic  and 
Jurassic  formations  all  over  the  world — ^local  oscillations,  so  to  express  it,  of 
the  geographical  distribution  of  at  least  resembling  forms  between  tne  Triassio 
of  the  one  age  and  the  Jurassic  of  another,  but  both  at  particular  periods  ex- 
isting contemporaneously  in  different  parts  of  the  globe. 

Non-Pbot&usion  op  Soud  Gbanite. — Sib, — I  wish  to  ask  for  some  informa- 
tion on  the  following  subject.  Some  time  ago  I  heard  a  lecturer  on  geology, 
whose  name  I  will  not  mention,  but  who  is  weU  known  as  a  gentleman  of  great 
reputaticm  in  the  scientific  world,  assert  "  that  in  no  instance  luid  granite  ever 
been  protruded  right  through  superincumbent  strata,  although  it  may  have 
heavca  and  dislocated  them  to  a  considerable  degree."  Some  surprise  being 
shown  by  certain  of  the  audience  at  this  assertion,  he  accounted  for  the  sub- 
sequent exposure  of  the  granite  by  the  disintegration  of  the  incumbent  strata 
by  atmospheric  and  other  abrading  influences ;  in  other  words,  he  stated  that 
all  the  numerous  firranitic  peaks,  which  we  now  see  rising  far  above  the  natural 
surface  of  the  eartn,  had  cooled  at  enormous  depths  beneath  it. 

Now,  Sir,  I  wish  to  ask  if  any  instances  have  been  found  of  granite  in  large 
masses — for  we  must  not  confound  them  with  veins  of  the  same  rock — averfyin^ 
sodimentarr  deposits,  giving  the  appearance  of  their  having  overflowed  at  the 
time  of  upneav^  ?  u  such  occur,  I  would  again  ask  how  you  could  reconcile 
such  facts  with  the  supposition  above-mentioned,  viz.,  that  granite  has  never 
protruded  through  strata,  and  consequently  could  never  have  overflowed  ?  If 
uo  instances  of  granite  lying  u^)on  aqueous  rocks  have  been  observed,  1  do  not 
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sec  why  the  theory  of  the  "  nou-protusion*'  (if  I  may  so  call  H)  of  granite 
shonld  not  be  regarded  as  YCiy  plausible ;  but  if,  on  the  other  hand,  instances 
have  been  discovered,  then  I  should  thiiJc  the  idea  must  fall  to  the  grotind, 
unless  the  facts  can  be  accounted  for  in  any  other  reasonable  manner. 

I  am  but  a  youn^  geologist,  and  therefore  not  thorou^ily  versed  in  all  the 
details  and  intricacies  of  tnis  most  interesting  sdence ;  out  this  is  a  subject 
upon  which  I  should  be  very  glad  to  obtain  some  information' — Y<Nirs,  &c^ 
Edmund  St.  Aubtn. — Granite  has  always  been  regarded  bv  modem  geologists 
as  a  crystalline  rock  formed  under  great  pressure  in  the  aepths  of  the  earth. 
Mr.  Sorby  has  written  some  excellent  papers  on  the  evidence  of  the  presence 
of  heated  water  in  the  clianges  effecting  the  transmutation  into  granite ;  and  in 
the  elementary  works  of  Sir  Charles  Lyell  and  others,  diagrams  are  given  illus- 
trative  of  the  manner  of  the  metamorphosing  action,  which  display  also  how 
the  lowermost  or  deepest  granite  must  oe  the  most  recently  formed. 

No  evidence  whatever,  so  far  as  we  know,  exists  of  the  over-run  or  oot-fiow 
of  granite  like  a  lava-stream.  Such  effluxes  of  volcanic  matter  are  found  in  the 
form  of  bedded  trap-rock,  basalt,  &c.,  all  of  which  have  been  ejected  from  an 
orifice  or  diimney  ot  eruption.  Not  so  granite,  which  is  boss-like  and,  probably 
even,  only  ordinary  sedimentary  rock  changed  or  altered  by  the  uprise  of  the 
range  of  the  isothermal  lines  of  the  internal  heat  consequent  on  tbe  stopping 
out,  by  the  deposition  in  the  ancient  ocean-basins  of  thick  masses  of  sediment, 
of  the  conductive  action  of  the  ocean-water  on  the  principle  pointed  out  in  the 
article  on  "Common  ITossik,"  at  page  154  of  the  present  volume  of  this 
Magazine. 

Tne  action  of  heated  water  combined  with  pressure  is  accounted  for  in  the 
oonsecpient  heating,  under  such  circumstances,  of  the  infiltered  water  always 
met  with  at  great  depths.  Tlie  principal  evidence  brought  forward  by  Mr. 
Sorby  on  this  point  is  the  presence  in  granite-rock  of  small  cavities  partly  filled 
with  water,  the  explanation  of  which  is,  that  being  originally  bubbles  of  hot 
water  or  steam,  as  the  cooling  of  the  granite  took  place,  these  contracted  in 
dimensions,  leaving  the  cavities  only  partly  filled  with  globules  of  the  con- 
densed fluid. 

Tlie  continued  heating  and  expansion  of  the  lowermost  rock-masses  or  other 
causes  and  actions  may  have  caused  a  protrusion  of  the  upper  and  solidified 
portion  of  a  granite-mass,  in  some  rare  or  doubtful  cases,  but  such  a  fact  would 
m  no  wav  militate  a^;ainst  the  general  doctrine  of  the  graduality  and  pro- 
fundity of  the  granitizmg  operations. 

roRMATioN  OP  Mineral  Veins  bt  Simple  Sedimentary  Deposit. — Sib, 
— ^The  excellent  paper  on  the  deposition  of  strata  in  your  April  number,  show- 
ing how  unnecessary  it  is  to  reter  to  any  other  cause  than  the  natural  shoal 
fonnatious,  the  different  complicated  appearances  of  horizontal  and  perpen- 
dicular strata  leads  me  to  ask  if  mineral-veins  have  not  had  the  same  origin  ? 
I  mean,  have  tliey  not  been  laid  down  in  fine  seams  perhaps  on  sloping  shoals  ere 
they  or  the  beds  containing  them  were  fused  and  crystalliiced  by  volcanic  agency  ? 
From  whatever  source  the  minerals  themselves  were  derived — and  we  know 
that  silver,  copper,  &c.,  are  finely  diffused  in  the  sea — there  is  nothing  impro- 
bable in  the  idea  that  they  may  have  been  strewed  over  a  muddy  or  sandy 
shore,  as  the  case  may  be ;  and  no  one  can  walk  along  a  rock  interstratificd  vn\a 
quartz,  &c.,  without  coming  to  the  conclusion  that  it  in  this  way  came  into  its 

E resent  position.    Tlie  ores  and  various  metals  they  contain  appear  to  me  to 
ave  been  alike  deposited  in  thin  layers  at  intervals  amount  the  other  d^drit. 
May  I  also  trouble  you  to  tell  me  what  you  consider  tne  best  authority  to 
consult  upon  Infusoria  P    Also  on  the  formation  of  fossils,  as  I  believe  the  cir- 
cumstances under  whicli  the  latter  were  produced  must  have  been  extremely 
""•^ :  for  instance,  had  the  shoal  of  Sana-launces  mentioned  bv  Dr.  Dawson 
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died  in  oond-mud  impregnated  with  siliqic  acid,  would  they  have  been  pre- 
served?— Yours,  A.,  Land's  £nd. — ^Mineral-veins  cannot,  in  the  sense  the 
question  is  put  by  our  correspondent,  be  said  to  be  due  to  sedimentary  deposits. 
In  some  cases  they  present  the  appearance  of  stratification,  as  in  those 
instances  of  filled-up  cavernous  hollows  noticed  and  described  in  the  papers  by 
Dr.  Watson,  in  vols.  i.  and  iL  of  this  magazine.  Mr.  Salmon's  articles  on  ore- 
veins,  commenced  in  our  last  number,  will  also  give  our  correspondents  much 
information  on  this  topic. 

Certain  bands  of  ironstone-nodules  are  interstratified  in  the  sedimentary  beds 
of  the  Inferior  Oolite  and  of  the  Lias.  The  Lower  Greensand  of  the  Cretaceous 
group,  and  the  "  basement-bed"  of  the  London  Clay  amongst  the  Tertiary  rocks 
offer  instances  of  sedimentary  strata  being  so  highly  impregnated  with  mineral 
matter  as  to  be  sometimes  equivalent  in  metallic  richness  to  the  mineral-veins. 
The  ironstone-nodules  and  strata  of  the  Wealds  of  Kent  and  Sussex  were  in 
Roman  and  mediaeval  times  largely  worked  as  ores,  but  mineral-veins  proper 
cannot  be  regarded  as  contemporaneous  formations  with  the  strata  in  which 
they  occur. 

Ehrenberg  is  the  great  authority  on  Infusoria.  A  very  nice  condensed 
account  of  this  class  was  published  some  years  since  by  Mr.  Pritchard^  the 
optician  and  microscopist,  and  a  new  edition  has  been  more  lately  produced. 
Dr.  Mantell  has  given  an  account  of  some  British  species  in  a  very  interesting 
little  volume.  The  "  Micrographical  Dictionarv"  gives  a  vast  amount  of  in- 
formation about  Infusoria ;  and  there  is  a  gooa  article  on  the  subject  in  the 
*'  Cyclopasdia  of  Anatomy  and  Physiology." 

It  is  not  in  every  case,  as  rightly  suggested,  that  organic  objects  are  pre* 
served;  the  circumstances  attendant  on  their  fossilization  must  of  course  be 
exceptionaL 

Fossils  of  thb  Eed  Chalk. — I  am  able  to  add  one  species  to  the  Yerte- 
brata  in  the  list  of  fossils  given  by  Mr.  Wiltshire  in  his  mteresting  paper  on 
the  "  Red  Chalk."  I  found  a  tooth  of  a  species  of  Notidanus  in  the  Red 
Chalk  of  Speeton,  when  I  visited  that  place  in  1854. — Rev.  T.  G.  Bonnet, 
M.A.,  Westminster. 
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Eaquisse  Geologique  et  Paleontologiqfie  des  Couches  Creiatees  du  lAmhourg  et  plm 
spreialemeni  de  la  Crate  Tuffeatt,  By  Jonkiir.  J.  T.  B.  van  den  Bink- 
HOi«T.  Part  I.  8vo.,  pp.  268.  Pive  Plates  and  a  Geological  Map.  1859. 
Maastricht. 

Limburg,  a  south-easterly  province  of  the  Netherlands,  bounded  by  Prussia 
and  the  provinces  of  Liege  and  North  and  South  Brabant,  has  been  rendered 
accessible  by  the  iron-roads  of  Prance  and  Germany  to  thousands  of  travellers 
and  tourists.  Many  of  these,  occupied  with  their  ousiness  or  their  pleasures, 
care  but  little  perlutps  for  Limburg  and  its  geological  conditions :  tiiey  might 
notice  as  they  passed  rapidly  along  that  the  country  was  for  the  most  part 
level  and  sometimes  marsliy,  and  they  might  probably  comment  on  its  general 
productiveness  or  the  luxuriance  of  its  pasturage,  but  thev  might  never  care  to 
mquire  if  it  had  any  iron-mines  or  coal-mines,  nor  take  tne  trouble  to  ask  any 
questions  about  its  stone-quarries. 
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Perhaps  the  last,  however,  might  be  forced  upon  their  notice  when  thej 
arrived  at  the  capital  of  the  province,  for  let  ^attdet  carrura  de  Maaairicht  are 
too  vast  and  too  famous  to  escaipe  the  attention  of  sight-seers. 

The  fortress  on  St.  Peter's  Mount  towers  high  above  the  sinuous  walls  and 
forts  of  the  strong  bulwarks  which  defend  the  ancient  town,  while  in  the  hill 
below  it  are  cavernous  passages  of  such  intricate  and  dark  extent  tiiai  the 
wanderer  into  them  neeids  the  guiding  thread  of  Anadne  to  insure  his  return 
to  the  light  of  day. 

To  the  geologist  this  mountain  and  its  c|uarries  have  a  higher  interest  than 
the  wonderment  they  excite  as  mere  gigantic  excavations:  the  strata  cf 
which  they  are  composed  are  the  last  formed  of  a  great  geolo^cal  age  before 
another  vast  geological  period  began — ^they  are  the  termination  of  the 
secondaiT  epoch,  the  Moj/en-^tgey  so  to  call  it,  of  geolo^cal  histoiy.  They  are 
the  kst-formed  patches  of  the  old  cretaceous  sea  before  the  dawn  of  recent 
forms  of  life  commenced  with  the  earliest  Tertiary  beds. 

The  soil  of  the  Duchy  of  Limburg  covers  rocks  of  older  and  of  younger  age, 
from  the  carboniferous  to  the  quaternary ;  but  the  chief  purpose  of  the  work 
under  notice  is  to  minutely  detail  those  upper  cretaceous  beds — ^the  chalk  d. 
Maestricht — ^where  the  chief  geological  interest  centres,  and  which  have  for  many 
years  attracted  general  attention,  but  which  onlv  a  resident  could  work  out 
m  their  minutiie,  and  so  give  to  science  the  exact  limitations  of  the  members  of 
its  remarkable  fauna  to  the  special  xones  or  beds  to  which  they  are  restricted, 
or  which  they  serve  to  characterize,  or  to  link  with  other  cretaceous  deposits 
in  other  parts  of  the  globe.  Already  a  catalogue  of  eight  hundred  species  of 
fossils  has  been  noted  down,  and  the  superposition  6f  the  deposits  toleniblj 
well  made  out. 

To  the  scientific  importance  of  these  quarries  but  few  could  refinain  from 
adding  some  woitb  upon  their  historical  associations  and  their  antiqui^.  M. 
f'aujas  St.  Fond,  in  his  history  of  this  mountain,  prefaced  his  geological  mvesti- 
gations  with  such  an  account,  and  Herr  Binkhorst  has  made  a  like  digression. 

Associated  with  the  changing  fortunes  and  vicissitudes  of  the  successive 
generations  that  have  resided  on  its  soil  from  Koman  days — perhaps  days  even 
more  remote — unto  our  own,  what  wonder  that  to  an  inhabitant  the  leg»ids  of 
these  gloomy  caves  should  have  an  irresistible  attraction.  When  were  they 
fii-st  wrought  out  ?  Who  were  their  first  excavators  F  Man  cannot  answer, 
and  history  is  silent. 

When  persecutions  with  pagan  fury  were  carried  on  against  Christianity  and 
civilization,  religion,  violently  oanished  from  the  light  of  dav,  found  an  asylum 
in  these  catacombs  of  the  north,  and  the  ministers  of  Go({,  protected  by  the 
secrecy  and  devotion  of  the  Limbourgese,  celebrated  their  divine  services  sur- 
rounded by  their  enemies. 

We  pass  by  too  the  brigandages  in  the  16th  and  17th  centuries,  when  Bohe- 
mian banditti  revelled  inassailable  in  these  subteiTancan  recesses ;  and  we  leave 
untold  scenes  and  incidents  which  have  happened  in  these  caverns  "  vast  and 
gloomy"  during  the  many  seiges  Maestricht  has  had  to  sustain;  we  forbear  to 
tell  the  kind  or  sinister  offices  of  gnomes  or  fairies  virith  which  superstition  and 
fancy  have  peopled  these  obscure  places ;  we  tell  not  the  stories  of  all  the 
gaunt  skeletons  of  man,  woman,  or  child  who,  lost  in  their  wanderings,  bave 
perished  there  of  want ;  nor  do  we  detail  the  oft-told  torch-light  comb^  of  the 
Austrians  and  French  in  these  darksome  passages  during  the  sieijge  of  1794. 

All  these  anecdotes  and  more  our  autiior  repeats ;  and  in  his  introductory 
episode,  as  well  as  throughout  the  work,  he  appears  to  have  gleaned  materials 
from  every  available  source.  In  this  respect,  m  the  geological  portion  of  this 
part  of  his  book,  our  author  has  shown  extreme  industrv ;  and  had  the  arrange- 
ment of  the  matter  thus  collected  been  more  methodicaL  the  reader  would  have 
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derived  still  more  advantage  from  this  valuable  accumulation  of  selections,  which 
is  saved  from  approaching  the  character  of  a  mere  comnilation  by  the  amount 
of  local  knowledge  with  which  it  has  been  intercommingled. 

The  authorities  for  the  information  thus  amalgamated  with  the  original  matter 
are  for  the  most  part  duly  acknowledged  and  referred  to  in  the  text  or  in  foot-notes. 
We  should,  however,  have  liked  to  have  seen  the  labours  of  the  Commission 
for  the  Geological  Survey  of  the  Netherlands  more  prominently  brought  for- 
ward by  the  author,  especially  in  respect  to  the  geology  and  paleeontology  of 
the  Limburg  region.  M.  Bosquet's  elaborate  memoirs  on  the  cretaceous  Crus- 
tacea and  Brachiopoda  of  Limburg  appear  to  have  escaped  recognition  in  this 
way,  although  the  results  of  M.  ^squet's  labours  are  embodiea  in  the  work. 
The  following  are  the  deposits  described  in  this  first  part : — 

A — Quaternary :  the  Loess  or  Lehm,  with  its  remains  of  Elephas  primu/e- 
mius,  BJiinoceros,  &c.,  and  the  flint  weapons  of  primseval  men  (p.  2) ;  2,  gravels 
and  erratic  boulders  (p.  7).  B— Tertiary  :  1,  Bolderian-beds  (p.  12) ;  2, 
Kupelian-beds  (p.  15);  3,  Tongrian-beds  (p.  17).  C — Under  the  head  "Cre- 
taceous" we  have  accounts  of  the  1,  Craie  Tuffeau  (p.  25),  illustrated  by  the 
details  of  a  section  taken  near  Eauquemont ;  2,  Craie  de  Schaasberg  (p.  52) ; 
3,  Mame  de  Kunraad;  4,  Marues  de  Simpelveld  and  Vetchau  (p.  o4);  5, 
Craie  sUiceuse  de  Kunraad,  Benzenraad;  et  Simpelveld  (p.  71) ;  6,  the  strata 
near  Jauche  in  Belgium  (p.  79) ;  7,  those  at  Jondrain  (p.  83) ;  8,  those  at 
Ciply  (p.  85) ;  9,  Sand-pipes  and  channels  (98) ;  10,  Resumif,  ^.  108) ;  11, 
Craie  blanche  k  silex  noirs  et  mames  sans  silex  (p.  136) ;  12,  Sables  vert  a 
Belemnitella  quadraia  (p.  161) ;  13,  Couche  de  cailioux  roul^s  et  sable  d*Aix- 
la-Chapelle  (p.  181).    D— The  Coal-formation  (p.  185). 

As  we  have  said  before,  the  author's  industry  has  accumulated  a  mass  of 
valuable  facts  relating  to  the  deposits  above  enumerated,  while  his  knowledge 
of  the  localities  and  his  method  of  carefully  collecting  the  fossils  have  given  ad- 
ditional value  to  his  remarks.  Some  of  his  catalogues  of  fossils  appear  to  be 
enriched  by  the  local  lists  of  Bosquet  and  others ;  and  we  must  judge  of  them 
in  accordance  with  his  own  modest  statement  of  his  palisontologicN&l  acquire- 
ments. In  the  resum^  at  page  108,  in  the  general  considerations  at  page  220, 
in  the  preface,  and  in  the  notes  at  pages  231-267,  the  reader  will  find  many  in- 
teresting observations  and  extracts  iUustrating  various  topics  discussed  in  the 
book. 

In  Plate  III.  of  the  illustrations,  and  at  p.  29  of  the  work,  the  section  of 
the  Cretaceous  rocks  surmounted  by  Tertiary  deposits  at  Heunsberg,  near  Fau- 
quemont,  is  given,  presenting  to  view  the  strata  m  the  foUovring  succession  *. — 

Metres. 

1.  Vegetable  earth  100 

2.  Loess    1-00 

3.  Rolled  pebbles 300 

4.  Quartzose  ochreous  sand,  of  a  yellow  colour,  with  streaks 

of  strong  red    10*00 

5.  Grate  tuffeau 1*50 

6.  A  stratum  very  rich  in  fossils,  chiefly  Hemiaster  prunella^ 

Rkyncoliihus  BucMi,  Rh,  Debeyi 0*60 

7.  Craie  tuffeau     100 

This  bed  is  stated  to  attain  a  thickness  of  twelve  metres  at  Grcul- 
hem,  half  a  league  from  Fauquemont,  where  the  fossils  are  com- 
monly presentea  in  the  form  of  casts,  and  Herr  Binkhorst  notices 
in  it  an  Ammonite  which  resembles  A.  pedernalisy  Roem.,  but  wliich 
he  considers  a  new  species,  and  as  probably  being  the  last  of  those 
cephalopods. 
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8.  Bedof  Bryozoa 020  to    0*80 

9.  Hardened   rock,    encrusted   by    serpulie,    bryozoa^    and 

oysters  0*60  to    0*70 

10.  Craie  tuffeauy  formerly  worked  at  Bemelen  and  Geolhem 

as  a  biiilding^tone  6*00 

11.  Extremely  hafd  and  compact  rock,  containing  numerous 

organic  remains,  amongst  which  are  BelemnUella  mmero- 
nata,  Bentalium  Mota,  Area,  Spo»dylu8,  ^e,  ...  0*30  to    O'iO 

12.  Second  bed  of  Bryozoa I'OO 

13.  Stratum  of  very  hard  rock,  inclosing  a  great  number  of 

lenticular  concretions  covered  with  ccUepores,  bryozoa, 

and  serpulae 0-50  to     1*00 

14.  Craie  tnffean,  with  fossils  Hemipneustes  radiattu,  Me^ostiflta 

Faujanii,  ^c 12-00 

.  15.  Stratum    containing  a  second  bank  of   oysters,  nearly 

entirely  composed  of  (?/y/7^0  p^n<»ir/^m  0*50 

Herr  Binkhorst  notices  as  found  in  this  bed  teeth  and  other  re- 
mains of  Masasaurut  Camperi,  and  of  species  of  Coraxy  Otodus^ 
Enchoduty  Lamna,  Sphofrodus,  and  Pifenoaus,  with  portions  of  the 
carapace  of  the  great  marine  turtle,  Chelone  UoffnutnnL 

16.  Stratum  of  hard  rock,  containing  but  few  fossils 0*30 

17.  Craie  tuffeau,  fossils  rare 0-04 

18.  Stratum   containing  many  peculiar  Bryozoa   and    other 

fossils,  with  remains  of  Mosasaunu  and  of  Chelone  Hoff- 
manni 0'22 

19.  ^'mitf /tf^tfff  containing  nodules  of  flint    1*00 

20.  Stratum  of  very  hard  and  compact  rock  containing   nu- 

merous Gasteropods;  and  often  very  perfect  imprints ; 
casts  of  a  smalt  Turritella  C^,  soeialisj  are  extremely 
abundant,  with  those  of  Nucula  ovata  (Nilson)  and 
Dentalium  sexcarinatum, 0*30 

Hemains  of  cretaceous  plants  and  trees  are  also  met  with  in 
this  bed. 

21.  Craie  tuffeau  with  beds  of  flint-nodules. 

It  IB  not  within  our  present  limits  to  follow  Herr  Binkhorst  minutely  through 
the  details  of  the  strata  of  his  province,  nor  to  notice  those  other  portions  of 
this  part  of  his  book  which  treat  of  the  Coal-measures  and  Tertiary  deposits 
of  his  duchy,  although  these  too  are  highly  interesting,  the  one  having  been 
illustrated  by  the  admirable  labours  of  rrofessor  de  Koninck,  the  other  oy  the 
equally  valuable  productions  of  M.  Nyst  and  Sir  Charles  LyeU.  With  these 
and  other  topics  we  may  deal  when  the  author  presents  us  with  a  second 
portion,  considering  it  sufficient  at  present  to  draw  attention  to  a  work  which, 
if  not  so  complete  as  we  could  wish,  must  still  prove,  through  the  full  ac- 
count it  fumisnes  of  those  singular  cretaceous  deposits  so  rich  in  fossil  organic 
remains,  of  very  considerable  service  to  all  geolc^ts  visiting  the  interesting 
district  of  Maestricht. 
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THE  COMMON  FOSSILS  OF  THE  BBITISH  ROCKS. 

By  S.  J.  Mackib,  F.G.8.,  F.S.A. 

(G(yn;tma,ed  fro/m  page  388.) 

Chap.  6. — Fmi  Traces  of  ihe  Successicn  of  Life. — The  Lower  Silurian 

Eocka. 

Ajb  ohb  carried  beyond  his  depth  for  the  first  time  into  the  waters 
of  ocean,  and  struggling  shorewards,  touches  bat  now  and  then  the 
yellow  sands,  with  every  heaving  wave  again  to  be  set  afloat,  feels  a 
delight  when  he  plants  his  foot  solidly  on  the  sands,  and  wades 
throngh  shallower  water  to  the  shore,  so  do  we  after  onr  almost 
footless  path  throngh  the  wide  waste  of  water  of  the  first  age,  haQ 
with  delight  onr  firmer  footing  on  the  spreading  shores  of  this  next 
great  geological  period. 

The  first  argument  of  the  antiquiiy  of  the  globe  is  drawn  from  the 
successive  accumulations  of  strata  inclosing  different  creations  of  or- 
ganic beings,  which  form  the  stratified  portion  of  the  earth's  crust. 

The  next  argument  of  length  of  time  is  taken  from  the  evidence 
which  the  remains  of  those  ancient  organic  beings  afford  of  the 
long  periods  of  their  existence  on  the  face  of  our  earth.  It  is  not 
the  strange  obscure  forms  of  three-lobed  legless  crustaceans,  revealed 
to  us  by  such  distorted  and  crumpled  firagments  that  the  eye  is 
strained  in  the  effort  to  make  out  the  details  of  their  shapes,  that 

astonishes  us  so  much  as  the  familiar  look  of  the  little  shell-fish  we 

• 

meet  in  these  old  Silurian  rocks. 

VOL,  n.  0  0 
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From  the  humblest  cottage  to  the  etateliest  mansion  the  beaatifiil 
shells  of  ocean  depths  are  treasured  ornaments  ;  and,  unless  it  be 
flowers,  few  things,  if  any,  as  a  class  are  more  beaatifiil.  Peariy  in 
stmctore,  exquisitely  marked  and  colonr-painted,  often  elegazit  in 
form,  they  are  worthy  natural  ornaments  to  be  prized  and  treasured; 
whether  some  son,  brother,  father  has  brought  them  after  long 
voyages  from  distant  parts,  or  some  child  had  picked  them  off  the 
neighbouring  strand. 

So  common  and  so  homely  are  our  associations  with  shells  that 
the  first  trace  of  them  in  the  stony  strata  of  our  earth  strikes  us  with 
more  than  usual  interest.  Somehow,  one  seems  to  regard  them  as 
old  acquaintances,  as  something  familiar  and  not  strange,  as  some- 
thing that  brings  back  our  childish  feelings  to  our  scathed  and 
hardened  hearts,  and  makes  us  for  the  moment  gentler  than  in  the 
stem  fight  of  life  we  are  wont  to  be. 


Lign.  6.— LnrovLA  Dateui  (nat. 
■iae).  From  the  flgnre  in  the 
**8yaopsla  of  British  Palsoioio 
Foeeila."    I7     Sedgwick    and 


M0O07.  Plato  L,  L»  Hg.  7. 
From  a  apeGimea  fima  alatoa 
aooth  of  Fe&marlk 


Yet  in  those  first  fossil  shells  we  recognize  the  molluso-tjpe. 
Shells  very  like  them,  very  like  indeed,  still  exist,  but  deep  down  in 
the  sea  and  atar  off.  One  very  rarely  sees  any,  and  then  only  in  the 
cabinets  of  the  curious,  for  they  are  small  simple  dark  homy  shells 
and  not  attractiye,  and  the  antique  fossils,  crumpled  and  distorted  as 
they  mostly  are,  in  their  glistening  blackness  outvie  their  modem 
dusky  representatives.  Wonderful  indeed  are  the  varieties  of  mark- 
ings and  forms  of  the  two  simple  valves  inclosing  the  symmetrica] 
mollusca.  A  pair  of  shells  held  together  and  pressed  open  at  one 
and  the  same  time  by  a  tenaceous,  elastic  ligament,  would  scarcely, 
one  would  have  imagined,  have  afforded  much  room  for  diversity  of 
structure  or  shape ;  but  thousands  of  distinct  and  living  species  have 
been  examined,  and  recorded  by  naturalists.  Every  ship  retunmig 
from  new  and  distant  parts  is  daily  adding  to  the  extensive  cata- 
logue, while  the  fossil  species  are  not  inferior  in  number  to  the  recent- 
But  it  is  not  in  mere  outline  or  shape  alone  their  characters  are 
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varied :  chiaelledt  ribbed,  striated,  and  cancellated  with  every  kind 
and  description  of  line,  groove,  and  ridge,  their  markings  are  only 
exceeded  in  their  diversity  hj  the  infinity  of  the  vivid  hoes  and 
coriooB  designs  of  their  beaotifid  paintings. 

The  pearly  Instie  and  nacreoos  prismatic  tints  may  hare  vanished 
irom  the  remains  of  those  soft-bodied  inhabitants  of  the  fossil  ahells, 
but  the  beauiy  of  their  forms  and  the  delicacy  of  their  markings  are 
tmly  preaerved  by  Natnre's  nnerring  hand  in  the  dystalline  marble 
into  which  their  shells  in  the  lapse  of  ages  have  been  turned.  Sunk 
into  pits,  or  attached  to  protuberances,  smooth,  or  interlocking,  even 
that  moat  primitive  of  all  attachments,  the  ligamental  hinge,  is  never 
iklike  in  two  species,  is  never  repeated,  as  though  infinite  change  was 
part  of  the  great  scheme  of  creation,  an  attribute  of  the  Deity,  to 
be  manifested  tJike  in  pleasure  or  pain,  in  the  wgrld  or  the  universe, 
and  in  the  grandest,  or  most  trivial  and  simple  of  things. 

The  Lingolffi  of  Nortb  Wales  were  first  discovered  by  Ur.  Davis, 
in  1815,  near  Tremadoc,  and  in  the  same  Lower  Silurian  beds  are 


Itomthsflgim 
•~  »  I>aeMl«a  ot  tha 
QeolDftial  aiojej,"  Vo.  U., 


assocnated  the  remains  of  several  specieB  of  trilobitee,  namely,  Olenus 
micruntc,    Agnoetu*  pmformit,    and  a    Paradoxides,    supposed    by 


nndoxiu     1 

Uimsiui  It«r 

ByM.  Nat.  ed.  nrl.,  tdL 


vithOB  Paradoaiim  Fonkhmmmtri  of 


tf  ai  v««BHi  in  tte  Va- 


Althoo^  but  fittfe  known  in  tlw  Kigliali  etnta,  iheae  little  Ag^ 
nosti  are,  aceording  to  feongnag^  no  alxmdaat  in  Uie  beds  near 
Hdtaria,  in  Sweden,  as  to  gine  an  oobtie  diancter  to  tLe  ro^ 

^|^^^llf^iTMi  of  a  phjDopod  or  stomapod  cmstacsean,  Hymeitoearu  ver- 
mieauda,  oocor  plentifully  in  the  beds  with  Lmgida  Damtii  at  Dol- 
gelly  and  Treinadoc,  where  BO-caDed  bat^  of  anneUdea,  sometunes 
of  GonsideiaUe  rase,  are  also  stated  to  be  met  with. 


TMtond    Usitn   b;    Mr. 


Some  caatum  may  be  aaooBBarj  in  speaking  of  snch  fossils  as 
worm-tracks ;  for  although  no  iconaina  of  Olenidn  have  as  yet  been 
fennd  in  theae  "  track-mark"  beds,  yet  as  those  tnlolntee  are  found 
in  strata  of  equivalent  age,  it  is  qnite  possible  that  they  existed  on 
these  shores  when  these  Silnrian  sediments  were  formed.  And  as 
Mr.  A.  Hancock  has  shown  in  his  valnable  paper  on  Yermifonii' 
fessils,  in  the  "  Annals  of  Natural  Histoty"  for  1658  (3rd  series,  vol. 
ii ,  p.  443),  that  some  of  the  so-colled  annelide-tracks  hare  been 
(brir>oii  Kn  ofogi)  borrowing  cruBtaceana,  it  ia  qnite  possible  that  we 
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lign.  II,— PisiDozxsifl  FoBCSHAinamx  (nai.  sixe)  from  the  fignre  in  Angelin's  "FBtoanidogiA 

Sneoica"  pL  ii.,  fig.  1.* 

*  ''Paradozidee  Forohhammeri  (Asgelixi)  n.  sp.,  F.  fironie  snlois  4;  antericnibiiB  2 
medio  obliteratis;  abdomine  epathnlato,  matioo.  Loo.  Nat. — .In  stratis  oalcarais 
legioiiis  (B.),  Scama  ad  Andraniin."— -Fblsontologia  Snecica,  pars,  i.,  &0O.  1.9 1862." 
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kftve  in  these  anoent  markiiigs  tihe  traoee  of  Uie  bniTOwed  dwrnelg 
of  Olenidce,  or  other  biiiaII  croBtaceanB. 

Tracks  Bimilar  to  those  made  by  Bhrimps  exe  found  on  some  of 
these  Lingnla-aUbs,  and  have  been  ascribed  by  Mr.  Salter  to  the 
HymeDOoaris. 

In  beds  of  the  aame  age,  near  Bangor,  two  spedea  of  fdooids, 
Chondritet  eufuiangvltu  and  Gnmana  sem^Ucata  are  reoorded  ;  while 
in  the  black  echisia  on  the  western  flanks  of  the  Malvern  Hills  three 
Other  spedea  of  Olenna,  0.  bi^vieaiiu  (Phillips),  0.  hmniUs  (Phmipa), 
0.  gcaraixBoide*  (?  of  Wahlenberg)  are  met  with. 


•  OlenM  {Peltara)  MBiatooideB,  W«hL  toL  tke.    iJogeUn,  p.  4S. 

"Loo.  Nat.— In  atratia  i^ioaiB  A,  Vettrog-ythia  ei.  gr.  ad  Eaflaa,  Ele&a,  Caris. 
torn  I  ir«rioio  ad  L^cnp  i  (Elondio  ad  Algntarom  i  Scania  ad  Andranun.  lo 
fforwjtoadOpdo.  ^..^^  ,      ..  ,.    ,-»     ^^  , .^ 

"  Corvtu  itngift^y^j  oTaGo-obumfnia  (uscmoro  longitiiaiiiautfir  tnioDiim  i  cnina 
liBViH  T^  aoiaaiat&.  _     

"  Coptil  brovo,  anbrenifcprme,  valde  oonTennn,  nndique  marginatimi  nucoqap 
intiMiiargmiili  prBeditnin  j  anguli  eiterioreB  potniidati,  nratdoi. 

"  Ocult  miimti,  pl^nlWormeB — diatmote  retionlati  loboqne  ortiitali  parm 
isatmcla,  valde  appKndmati,  apioalee.  Sntn™  focialiB  portJOB  ab  oonli*  ad  maigi- 
nem  beaeoa  anticeqiie  ad  majginem  apioalfflo  docta. 

"  JWm  diBtincta,  lata,  ovata,  valde  oonveia,  obaolete  lohata,  margmem  aitodem 
gobattingcns.  Costs  fitdalia  atrinqoe,  obeolBta,  breriaaiiaa,  inter  ^licem  frtmtia 
loboinqne  orlntatein  dnota. 

"  Thoraa  aegroantia  li  longitudinaliter  anlcatu,  apioe  acntia ;  TSahia  diatnurta, 
oonvexa,  plenria  latior.  .       ■     ,  ^  _^-   ,  .      ,t_      . 

"  Ahdomen  paman,  immarginatnin,  margme  dentatom,  coaba  latentlibnl  ob- 
aoletia ,  raohiabroyM,  Ciraesa,  oonioa,  margmBDi  hand  atdngenfl."— Angelin,  pars,  i., 
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With  these  Oleni  there  also  occurs  the  Agnodua  pmformU^  a  fossil 
wliich  we  have  akeady  noticed  in  the  Welsh  beds,  and  as  charaGter- 
izing  the  oldest  Silurian  schists  and  alum-slates  of  Sweden. 

We  have  also  at  Whitesand  Bay,  in  South  Wales,  the  Cambrian 
strata^  oyerlaid  by  beds  of  flagstone  containing  the  characteristic 
ZdngtUa  Davisii ;  and  we  ought  not  to  omit  to  mention  that  the  white 
crystalline  and  fissured  rock  at  Grantham,  near  Pontesford,  in  Shrop- 
shire, is  penetrated  by  a  vein  of  anthracite,  small  flakes  of  which  are 
also  disseminated  through  the  mass. 

It  is  difficult  at  present  to  account  for  the  occurrence  of  this  sub- 
stance so  commonly  regarded  in  more  recent  deposits  as  of  terrestrial 
▼egetable  origin.  This  ancient  anthracite  may,  howeyer,  haye  been 
deriyed  from  sea- weeds,  or  indeed  from  land-plants,  although  no  re- 
mains of  such  haye  as  yet  been  found  in  these  lower  rocks ;  or,  on 
the  other  hand,  its  origin  may  haye  been  due  to  accumulations  of 
animal  matter. 


GENERAL   CONSIDERATIONS    ON  THE   FORMATION 

OF  ORE-VEINS. 

(TrcmelcUed  from  the  Oerman  of  Pbofessob  Berkhabd  Cotta,  of 
Freiberg,  wUh  cm  IrUrodudory  Notice  on  the  Study  of  MmeraZ 
Veine  and  MdaUiferous  BepogUa^  by  H.  C.  Salmon,  Esq.,  Plymouth.) 

(Gontw/ued  from  page  396J. 

Vlll.  Texture  of  Ore-Veins, — ^The  varying  texture  of  ore-yeins 
referred  to  towards  the  end  of  Prof.  Cotta's  memoir  may  not  be 
intelligible  without  a  short  explanation%  We  find  that  the  two  ex- 
treme textures  of  yeins  may  be  classed  as  (I)  a  compact  texture,  and 
(2)  a  hcmded  or  layer-like  textnre,  both  of  these  of  course  haying  many 
yarieties,  and  passing  into  each  other.  The  first  is  often  characterized 
by  a  ^reecui-texture,  that  is  by  containing  firagments — often  yery 
numerous — of  the  neighbouring  rodk.    The  figure  below  shows  an  ex- 
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also  have  occnired,  entirely  altering  the  diflflolving  and  pfrecipitaling^ 
power  of  the  circulating  flnid,  and  oonseqaentlj  giving  ns,  in  the 
newer  fifisores,  a  set  of  minerals,  which  although  they  exided  in 
circulation  in  the  older  fissures,  could  not  be  precipitated  in  con- 
sequence of  the  higher  temperature  then  existing  keeping  them  in 
solution ;  while,  similarly,  the  newer  fissures  could  not  contain  many 
of  the  minerals  found  in  the  older  ones,  inasmuch  as  the  temperature 
had  now  so  faUen  as  to  render  the  circulating  fluid  incapable  of 
holding  them  in  solution. 

3.  The  analogies  found  to  exiH  between  the  relative  age  and  general 
characteristics  of  veins  in  countries  widely  apart,  which  gave  rise  to 
the  theory  of  ^*  formations,"  are  accounted  for  by  assuming  them  to 
be  the  "eTeiywhere  tolerably  analogous  consequences  of  local 
eruption,  which  may  have  been  very  far  separated  from  each  other 
by  time."  The  supposed  synchronous  "formations"  merely  "re- 
presenting the  same  stadium  of  local  actiyity,"  each  stadium 
being  assumed  to  produce  results  tolerably  analogous,  however 
widely  removed  in  time  and  distance  each  isolated  process  may 
have  occurred. 

4.  Gotta  also  finds  in  the  the  structure  of  the  Freiberg  veins  a  proof 
of  the  general  truth  of  his  hypothesis.  The  older  veins  he  finds  to 
be  generally  massive,  while  the  newer  have  a  banded,  or  layer -like 
form ;  these  structures,  in  both  cases,  being  such  as  might  d  priori 
have  been  expected. 

5.  With  regard  to  the  inJUtraiive  origin  of  veins,  it  is  admitted  to 
be  possible,  although  not  probable,  for  aU  ore- veins ;  as  to  the  newer 
and  banded  veins  such  an  origin  seems  to  be  accepted.  Tin-ore  is 
considered  as  not  being  found  in  purely  infiltrative  veins,  although 
circumstances  are  referred  to  which  seem  to  indicate  that  there  are 
cases  where  that  ore  cannot  have  otherwise  originated. 

X.  Oenerdl  rema/rks. — Although  this  hypothesis  affords  a  general 
solution  of  many  obscurities,  it  is  not  pretended  that  it  is  itself  with- 
out difficulties :  the  whole  question  of  metalliferous  deposits  is  far 
too  involved  with  various  complicated  geological  phenomena  to  be  so 
lightly  dealt  with.  The  hypothesis  is  at  best  a  suggestion  for  con- 
sideration ;  but  it  has  this  advantage,  that  it  embodies  in  a  definite 
form  a  set  of  facts,   with   which   it  harmonizes   admirably.      The 
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greatest  objection  to  this  hypothesis  is  probably  that  it  involves  the 
theoiy  of  a  cooling  globe,  and  thus  places  itself  in  anti^nism  to  the 
Ljelhan  doctrines,  now  rising  to  popularity.  But  it  seems  to  me 
that  this  antagonism  is  more  apparent  than  real ;  and  that  the  hypo- 
thesis might  be  made  to  harmonise  with  the  Lyellian  philosophy  ac- 
cepted in  the  moderated  form  in  which  it  is  most  popular. 

The  investigations  of  Sorby  and  others  now  lead  us  to  believe  that 
many  of  the  crystalline  rocks  are  hydato-pyrogene  rather  than  purely 
pyrogene — ^tihat  is,  were  formed  at  a  high  temperature,  but  in  con- 
nection with  water.  This  discovery  is  of  the  very  highest  im- 
portance in  the  theory  of  ore- veins,  for  in  them  we  constantly  find 
occurrences  which  can  be  only  accounted  for  by  the  action  of  water, 
which  in  fact  seems  to  have  been  the  carrier  from  the  metallio  source, 
where  it  took  up  the  ore  in  solution,  conveying  it  to,  and  subse-* 
quently  precipitating  it  in,  the  vein. 

I  have  already  referred  to  metalliferous  deposits  originating  by 
metamorphism,  or  by  replacement  and  change  of  constituents,  without 
any  original  fissure.  I  am  not  going  to  refer  to  these  again  here ; 
but  I  wish  to  point  out  that  almost  every  vein-deposit,  no  matter 
how  found,  must  have  been  subject  to  some  such  similar  meta* 
xaorphic  action,  from  the  very  hour  of  its  original  filling,  tending  to 
modify  its  contents  in  a  greater  or  less  degree.  Never-ceasing 
change  is  as  much  the  law  in  the  interior  of  the  earth  as  at  the 
surface ;  the  changes  may  be  slow,  but  in  Nature  nothing  is  absolutely 
stationary.  Hence  it  does  not  follow  that  the  minerals  we  now  find 
in  any  vein  are  in  the  same  state,  either  as  to  form,  or  combination, 
in  which  they  were  originally  placed  there.  Many  instances  occur 
where  it  is  most  important  to  bear  this  in  mind. 

In  following  out  inquiries  into  the  origin  of  metalliferous  deposits, 
we  must  never  fail  to  bear  in  mind  the  caution  of  Prof.  Cptta  that 
they  are  not  to  be  regarded  as  "  an  isolated  phenomenon."  This 
caution  may  be  un-necessary  for  geologists ;  but  unfortunately  it  is 
not  so  for  "  practical"  men.  No  one  can  usefully  approach  this 
subject,  with  the  object  of  generally  investigating  it,  without  a 
thorough  knowledge  of  the  principles  of  .Geology,  an  intimate  know- 
ledge of  rocks,  and  an  accurate  acquaintance  with  mineralogy. 
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GEOLOGICAL  TOPICS. 

THE  FIRST  TRACES  OP  MAN  ON  THE  EARTH. 

*'  There  are  siniDger  things'*  wrote  old  Aubrey,  "  than  a  man  sees  in  a  ioor- 
ney  between  Staines  and  Windsor.'*  Doubtless  there  are,  and  not  the  least 
strange  in  modem  times  is  the  disoovery  of  the  works  of  men's  hands  in  asao- 
eiation  with  the  bones  of  mammoths  and  other  extinct  t^restrial  bcaata» 
whidi  haTe  always  hitherto  been  si^>posed  to  have  passed  awaj  before  the 
"lord  of  all  he  surreys*'  made  his  appearance.  For  years  it  lias  been  the 
practice  of  geologists  to  ignore  any  asserted  evidence  of  human  remains  in  tlie 
same  strata  with  those  otthe  great  extinct  mainmalia»  and  certainly,  generallj 
speaking,  the  evidence  offered  was  carelessly  got,  or  only  very  imperfectly  snS- 
stantittted,  so  that,  in  its  general  weakness  and  unrelinbleness  tnere  is  some 

t'ustitication  of  the  practice.  An  energetic  French  antiquary,  however,  has 
irougfat  the  matter  so  prominently  forward,  and  substantiated  nis  assertions  bj 
discoveries  and  proofs  at  once  so  novel  and  so  convincii^,  that  geoloeists  and 
antiquaries  were  both  alike  compelled  to  investigate  the  matter,  ana  neither 
have  hesitated  to  accept  the  proofs  afforded. 

We  cazmot,  therefore,  do  better  than  first  bring  before  the  reader  the 
labours  and  opiniooB  of  this  gentleman  before  we  enter  into  the  consideration 
of  the  knowledge  acquired  smoe  their  publication,  or  review  the  mass  of  im- 
perfect material  which  had  previously  been  accumulated. 

Twelve  years  have  now  elapsed  since  M.  Boucher  de  Perthes,  the  well- 
known  antiquary  of  Abbeville,   published  the   first  volume  of  ins  memoir, 
*'  Antiquity  Celtiques  et  Ant^diiuviennes."  on  the  primitive  works  of  human 
art,  am  gave  expression  to  his  idea  that  some  of  those  he  had  discovered 
belonged  to  a  gcoioffical  a^.    The  reception  that  first  portion  his  book  met 
with  at  the  hands  of  scientific  men,  as  well  as  by  the'pubuc  at  hu^»  is  well  ex- 
pressed in  the  preface  of  the  part  given  to  the  world  m  1857.    Without  doubt 
the  work  in  question  really  was,  as  we  are  there  told,  the  fruit  of  long  re- 
searches and  conscientious  study,  and  that  all  applauded  without  reserve  every- 
thing  he  had  shown  oonoeming  the  Celtic  people,  not  only  their  arms  and 
their  stone -tools,  but  their  household  utensils,  their  instruments  of  agriculture, 
&c.,  of  which  bdbre  him  no  one  had  any  idea.    If  these  curious  discoveries  ex- 
tended the  limits  of  our  history,  they  did  not  increase  the  antiquity  of  man. 
To  these  remarks  no  one  raisea  a  single  objection.    But  it  was  not  thus  with 
the  antediluvian  antiquities ;  this  title  alone,  which  put  in  doubt  the  whole 
system  of  the  recentuess  of  origin  of  our  race  to  which  we  cling  so  tightly, 
aroused  many  prejudices  and  wounded  even  more  than  one  susceptibility. 
This  part  of  tne  book  was  condemned  before  it  was  read.     Li  vain  did  the 
author  offer  proof  of  flints  bearing  the  traces  of  human  handling,  discovered  by 
himself  in  the  diluvium.    In  vain  his  book  gave  pictures  of  them,  and  in  vain 
was  the  vast  gallery  which  the  author  had  built  to  his  house  for  their  exhibi- 
tion opened  to  those  who  wished  to  see  the  objects  themselves.    The  great 
majority  of  French  geologists  and  antiquaries  spoke  not  the  less  against  the 
work ;  and  except  some  of  his  personal  friends  no  one  would  verify  the  fiicts, 
giving  as  the  reason  that  they  were  impossible. 

M.  de  Perthes,  however,  did  '^hat  other  great  men  have  done  before  him, 
and  what  others  will  do  again  and  again  ad^ier  nim.    He  set  to  work  to  accu- 
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rnulAte  fresh  material,  to  acquire  more  facts  to  still  more  clearly  prove  his  case. 
Prom  d^s  far  older  than  Galileo  to  those  of  our  own  the  teachers  of  new  ideas 
have  had  to  combat  with  the  world  for  the  reception  and  propagation  of  truths, 
and  the  plaint  of  the  editor  of  the  present  volume  will  be  yet  again  repeated 
in  other  words,  but  similar  sense,  by  many  others. 

*'  Unfortunately  in  the  sciences,"  says  M.  de  Perthes,  with  veritable  truth, 
I'  when  they  have  adopted  an  opinion,  good  or  bad,  they  do  not  like  to  chan^ 
it.  The^  oonld  not  put  in  doubt  the  good  faith  of  the  author,  but  they  said 
that  he  had  believed  he  had  seen,  ana  that  he  had  deceived  himself  as  to  the 
nature  of  the  strata ;  that  the  banks  and  ossiferous  deposits  which  he  had  ex- 
plored oonld  not  be  tertiarv,  nor  diluvial;  and  that  the  flints  were  not  worked." 

These  last  were  grave  ODJections,  but  the  assertion  of  works  of  human  art  in 
beds  of  later  Terti^  age  was  such  an  innovation  upon  all  previous  conceptions 
of  the  antiquitv  of  the  race  of  man,  that  it  might  be  well  received  with  caution, 
if  not  with  disbelief.  The  objections,  however,  vanished ;  the  one  on  an  in- 
spection of  the  places — ^no  one,  with  the  least  acquaintance  with  geology, 
doubting,  after  seeing  them,  their  belonging  to  those  erratic  and  sujperncial  de- 
posits known  formerly  as  diluvium,  but  now  more  generally  denominated 
'*  drift" ;  the  other,  the  worked  character  of  the  discovered  stones,  was  equally 
confirmed  by  inspection.  At  the  first  glance  one  saw  "  hatchets,  knives,  tools 
of  divers  forms,  out  all  proper  to  their  work ;  signs  and  figures  that  could  not 
be  the  effects  of  accident,  or  of  a  simple  chance-blow." 

*'  Then  it  was  pretended  that  these  flints  came  from  the  surface,  and  that  they 
had  been  fashioned  by  the  workmen,  and  afterwards  introduced  into  the  beds. 

This  objection  fell  too  at  the  aspect  of  the  beds,  of  which  the  horizontal 

Seition  allowed  the  perception  of  all  infiltration,  or  vertical  introduction, 
oreover,  these  worked-stones  resembled  those  of  the  beds  themselves  in 
having  their  colour ;  the  diversity  of  shades,  more  or  less  yellow,  brown,  or 
ferruginons  indicated  exactlv  from  which  bed  each  came ;  and  this  coloration 
was  not  merely  superficial,  out  had  penetrated  the  substance  of  the  worked- 
flints,  and  formed  part  of  it. 

*'  All  this,"  continues  the  writer,  "  was  palpable  to  those  who  would  open 
their  eres,  but  these  were  a  very  small  number;  the  majority  continued  to 
deny  tnat  the  fact  was  possible,  and  were  satisfied  not  to  assure  themselves  of 
it."  One  bv  one,  geologists  and  antiquaries  have  been  induced  to  visit  M.  de 
Perthes'  collection  at  Abbeville,  and  one  by  one,  astonished  at  the  sight,  have 
solicited  to  inspect  the  beds,  and  have  been  convinced.  Prestwich,  Austen, 
Hylne,  members  of  the  Council  of  the  London  Geolo^cal  Society,  have  visited 
the  French  antiquarVs  museum  at  Abbeville,  have  msnected  the  strata^  and 
have  returned  home  oringing  with  them  flint-objects  which  they,  with  their 
own  hands,  extracted  from  the  banks  of  gravel  containing  mammoth  and  other 
mammalian  remains,  around  that  town,  and  from  near  Amiens.  Mr.  Flower, 
one  of  the  party  who  accompanied  those  gentlemen,  dug  out  a  large  and  fine 
flint-instrument  from  a  depth  of  eighteen  inches  from  the  vertical  face  of  the 
pit,  in  gravel  undisturbed  by  the  workmen's  picks.  M.  Didron,  the  learned 
archeologist,  and  other  French  savana  have  tardily  followed  each  other  in  the 
acknowledgement  of  this  important  fact,  and  M.  de  Perthes  may  well  exultingly 
exclaim  "  m  presence  d'ouvrages  d'hommes  dans  le  diluvium  est  aujourd'hui  un 
fait  av6r6" 

The  association  of  the  primitive  works  of  man  with  the  bones  and  skeletons 
of  mammoth,  hippopotami,  hysenas,  and  others  of  the  great  extinct  mammalia  of 
the  Post-Pleistocene  era  does  seem  to  be  an  established  fact. 

So  far  so  good  for  M.  Boucher  de  Perthes,  but  something  more  requires  to 
be  known.  For  years  past  ^olo^ts  of  tins  and  other  countries,  possessed  of 
preconceived  notions,  have  mvanably  snubbed  all  statements  of  the  coincidenoe 
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of  works  of  human  art,  or  of  human  remains  in  the  various  cavern-  and  otiier 
ossiferous  deposits.  And  yet  such  statements  have  neither  been  few  mar 
limited ;  but,  generally,  certainly  they  have  been  wanting  in  j^redsion  and  ex< 
actness — ^they  have  been  without  point.  In  hardly  any,  if  indeed  inaii^, 
hitherto  recorded  cases  can  we  feel  sure  that  the  observations  have  been  pro- 
perly made,  or  the  facts  properly  recorded.  No  one  has  displayed  more  ex- 
actitude than  M.  de  Perthes  himself,  but  he  is  an  antiquary  and  not  a  gecdogist, 
and  it  is  the  geological  aspect  of  the  question  that  we  regard ;  and  wimout  dis- 

I)uting  the  premises  that  man  existed  among  the  mammoths,  we  still  ask  hov 
oug  then  has  man  been  upon  the  earth,  and  how  far  back  in  geological  histoiy 
does  his  creation  date  ?  Lf  it  be  as  facts  seem,  even  yet,  although  we  pre-date 
his  first  appearance  by  some  thousands,  if  not  even  millions  of  years^  t-o  indicate 
that  man  is  still  the  most  recent  of  the  divine  constructions,  we  do  not  ma- 
terialiy  alter  the  conditions  of  previous  belief,  but  only  modify  it;  and  no 
theological  considerations  can  impede  our  conversion  to  the  new  doctrine,  as  I 
think  it  would  be  hard  to  find  any  true  biblical  grounds  for  its  obstruction. 

We  are  bound,  moreover,  to  look  facts  full  in  the  face,  and  to  meet  all  new 
opinions  with  careful  investigation  and  scrutiny. 

Let  us  then  proceed  in  our  review  of  M.  de  rerthes'  book ;  and  in  gathering 
our  first  facts  from  him,  and  in  making  ourselves  acquainted  with  his  opinions, 
we  shall  be  rendering  honour  where  nonour  is  due,  and  be  basing  our  super- 
structure on  its  proper  foundations. 
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On  the  Ossiferous  Fissubes  at  Oreston,  nbab  Plymouth.  Bt  TT. 
Pengelly,  r.G.S.  (Read  before  the  Geological  Section  of  the  British  Am9q- 
ciation,  on  Friday,  September  l6th,  1859.) 

During  the  last  meeting  of  the  Association  I  had  the  pleasure  of  calling  the 
attention  of  this  Section  to  some  of  the  results  of  the  exploration,  then  in 
progress,  of  an  ossiferous  cavern,  which,  early  in  the  year  1858,  had  been  dis- 
covered at  Brixham,  in  Devonshire ;  and  though,  perhaps,  none  of  the  facts 
then  communicated  were  new  to  science,  yet,  wnenit  is  remembered  that  they 
were  obtained  from  a  virgin  cavern,  which,  instead  of  being  ransacked  as  too 
many  have  been,  was  systematically  explored ;  that  the  explorations  were  care' 
fuUy  conducted  and  seaulously  watchea ;  that  it  was  not  allowed  to  regard  any- 
thing as  a  trifle,  or  as  unimportant ;  that  the  situation  of  every  object  was  ac- 
curately determined  by  exact  measurements,  and  that  everything  note-worthy 
was  immediately  registered,  it  will  be  seen  that  they  have  a  peculiar  value  as 
being  perfectly  reliable  and  unquestionably  good  in  evidence.  They  furnish  us 
moreover  with  a  test,  or  measure,  of  the  credibility  of,  at  least,  some  of  the 
facts  on  record  in  connection  with  other  caverns,  and  thus  enable  us  finally  to 
accept  or  reject  them  as  portions  of  knowledge. 

I  regret  that  the  case  to  which  I  have  now  chiefly  to  call  attention 
possesses  no  such  claims ;  the  facts,  such  as  they  are,  have  come  into  my  pos- 
session almost  by  accident,  and  mainly  from  the  quarrymen ;  the  cavern,  or 
fissure  has  been  aestroyed  in  the  course  of  the  ordinary  quarrying  operations ; 
there  has  been  no  attempt  to  control  or  direct  the  excavation;  nevertheless,  I 
am  not  without  a  hope  that  the  particulars  may  be  found  to  possess  some  de- 
gree of  iutercst. 
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The  little  village  of  Oieston  is  sitiiated  on  the  left  bank,  and  very  near  the 
month  of  the  tidal  estuary  of  the  Flym»  which,  under  the  name  of  Gatwater,  is 
one  of  the  harbours  that  nature  has  so  liberally  muped  together  at  Plymouth. 
It  is  essentially  a  limestone  village,  being  based  on,  built  of,  and  surrounded 
by  limestone ;  its  chief  prospect  consists  of  the  limestone-hills  and  (quarries  of 
Catdown,  from  which  Cfatwater  divides  it ;  behind  it  are  the  quarries  whence 
the  stone  for  the  celebrated  Plymouth  breakwater  was  hewn,  and  its  only  trade 
is  the  exportation  of  limestone. 

It  appears  from  a  paper  in  the  Philosophical  Transactions  for  1817  that 
"  when  Mr.  Whidbey  enga^d  to  superintend  that  most  arduous  undertaking 
the  Plymouth  breakwater  Sir  Josepti  Banks  reauested  him  to  examine  nar- 
n>wly  any  caverns  he  might  meet  with  in  the  rod,  and  have  the  bones,  or  any 
other  fossil-remains  that  were  met  with  carefully  preserved."*  This  limestone 
is  regarded  by  geologists  as  the  Devonshire  equivalent  of  the  Old  Ked  sand- 
stone. Like  the  limestones  of  South  Devon  generaUv,  it  is  much  fissured  and 
broken ;  hence  the  expectation  that  caverns  would  oe  found  in  it  was  most 
reasonable. 

The  result  of  the  request  made  by  Sir  Joseph  has  been  the  discovery 
that  the  volume  of  limestone  at  Oreston  is  a  geological  classic  of  great 
interest.  From  time  to  time,  portions  of  it  have  been  translated  by  the  great 
palnontoloncal  scholars.  Sir  Everard  Home,  Dr.  Buckland,  Mr.  Clift,  and 
Frofessor  Owen,  and  given  to  the  world  in  various  forms  and  publications. 
Three  papers  on  the  subject  will  be  found  in  the  **  Philosophical  Transac- 
tions." Oreston  also  figures  largely  in  Dr.  Buckland's  "  Beliqus  Diluviame," 
and  in  Professor  Owen's  "  British  rossil  Mammalia  and  Birds." 

The  Oreston  quarries  were  opened  to  furnish  the  materials  for  the  Break- 
water on  the  7th  August,  1812.  In  November,  1816,  Mr.  Whidbey  sent  up 
to  Sir  Joseph  Banks  nis  first  consignment  of  bones,  with  a  statement  that 
"  They  had  oeen  found  in  a  cavern  in  the  solid  Hmestone-rock,  fifteen  feet  wide, 
fortv-nve  feet  long,  taking  the  direction  into  the  cliff,  and  twelve  feet  deep. 

lliis  cavern  was  filled  with  solid  clay,  in  which  the  bones  were  imbedded  at 
about  three  feet  above  its  base. 

When  Mr.  Whidbey  began  to  work  this  quarry,  the  rock  was  seventy- 
four  feet  perpendicular  above  high-water ;  the  bones  were  found  seventy  feet 
below  the  surface  of  the  rock,  and  about  four  feet  above  high-water 
mark.  He  quarried  sixty  feet  horizontally  into  the  cliff  before  he  came  to  the 
cavern. 

Before  Mr  Whidbey  began  to  quarry  here  one  hundred  feet  had  been 
quarried  into  the  cliff,  so  that  one  nundred  and  sixty  feet  was  the  distance 
between  the  cavern  and  the  original  edge  of  the  cliff ;  in  all  other  directions 
the  quarries  consist  of  compact  limestone  to  a  great  extent.  The  workmen 
came  to  this  cavern  by  blasting  through  the  solid  rock,  and  at  the  depth  in  the 
rock  at  which  it  was  met  with  the  surrounding  limestone  was  everywhere 
equally  strong  and  requiring  the  same  labour  to  quarry  it.  Mr.  Whidbey  saw 
no  possibility  of  the  cavern  naving  had  any  external  communication  through 
the  rock  in  which  it  was  inclosed. 

"  Many  such  caverns,"  Mr.  Whidbey  says,  "  have  been  met  with  in  these 
quarries,  and,  in  some  instances,  the  rock  on  the  inside  was  crusted  with 
stalactite ;  but  nothing  of  that  kind  was  met  with  in  the  cavern  in  which  the 
bones  were  found,  so  that  there  is  no  proof  that  any  opening  in  the  rock  from 
above  had  been  closed  bv  infiltration,  f 

The  above-mentioned  fossils  were  described  by  Sir  Everard  nome  in  a  paper 

•  Philobophical  Tmnaactioiis,  \*il7,  p.  170. 
t  Ibid,  1821,  pp.  133-4. 
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g  Mr.  VUhcr's  statownt,  md  btAm  Uk  Rojal  Sodei;,  Ftebiui; 
<;,  ISir,  a^  fntri  iM'tk  -  PUkBophkal  TnnsKtitHu"  for  that  year. 

h  NoiraibcT,  I$JO^  Mr.  Whidbe;  discavcred  &  secrad  ouifenna  caTOn, 
Md  MM  m  tW  boos  fond  m  it  to  Sir  Eroanl  Home,  stating  that  thej 
**  woe  ^'^  (nmI  ■  a  ea¥cn  one  foot  high,  oriiteen  fe«t  wide,  and  tva^ 
fact  '<■■&'  1?^  *■  >  t^  bed  t'  ''i?  <^  ■*  ('■'  Dottom ;  the  cavern  was  Mtr- 
mMMa*  eoMBwt  liMtalaae,  abottt  d^  feet  above  bigh-vater  ma^  fiftr- 
fiv  fact  hila«  Oe  SBibee  c(  the  rack,  one  hDmirMl  aiul  Heveutj-foor  jards 
&«■  the  oci^aat  bee  «f  the  qvan;,  and  abont  one  handled  and  tweiUr  jarda, 
■  ikal  dmraDH,  Ens  the  spot  whert  the  formec  bmies  were  found  in  lsi6."* 

He  ihcB  gMB  <M  la  Rfwat,  aiBosI  verbatim,  his  reatona  for  beliering-  that 
the  caraa  acnr  covU  hare  had  •■  j  eoonectian  with  the  surf ace- 

TW  knes  ia  this  atccad  caaaigninait  woe,  like  their  predeoesMvs,  described 
br  Sir  Kicmd  Heae  befae  the  Ron!  Societj,  Fe^nuw?  8,  18S1.  and  his 
paBM"  WIS  pmted  ia  the  "  Fhik«](ihieBl  Tianaactioos"  tor  that  year. 

la  ISO  a  tUid  bosfr^arc  was  fovnd  at  Oreston,  and  the  foasils  sent  to 
iMmkm ;  M  this  occaaioB  Mr.  Whidber  forwarded  them  to  Mr.  John  Bartow, 
with  a  [MB  mi  rtitrfl  deacriptin  of  their  sitnatioo. 


Soiikas  olComitiy. 


I«t4  of  Qroond  u  llM  nnt  of  lbs  Bodi. 


lion.  1.— Longltndioal  S«etioB  or  Ihs  C«Tanii  duemwHl  U  tlu 
Onrtai.mini,brJaniib  WbUbef,  B«].,  r.ELB.    Badnoed  Dn 


CUM  duk  Uat  is  tht  ■BcUoB  maifcB  Iba  plwm  wan  Ow  bonw  won  tCsiid.] 

"The  height,"  he  says,  "of  the  rock,  or  quarry,  is  about  ninety-three  feet 
above  the  top  of  hi^h-water  of  spring-tides,  which  ia  shown  in  the  sketch,  to- 
gether with  a  section  of  the  caves  where  the  bones  were  foand.  The  part 
where  they  by  is  tinged  with  red  in  the  caves  marked  a  and  A.    The  cave  a 
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is  encrusted  with  thin  stalactite :  the  cave  b  mostly  consists  of  limestone,  with 
bones  adhering  to  the  sides ;  the  top  is  closed  up  with  stone  rubble.  The  teeth 
and  bones  found  in  the  cave  a  were  mostly  covered  with  dirt ;  part  of  them 
were  lying  on  the  dirt,  and  in  crevices  about  the  caves  a  and  6.  Prom  the 
cave  marked  a,  a  passi^  has  been  discovered  into  what  I  call  a  gallery, 
marked  e^  which  gaUery  opens  into  the  face  of  the  quarry  at  d.  Ai  e  some 
teeth  and  bones  were  found.  The  farther  end  of  the  ^^ei7,  ^  ^<>^  dosed,  but 
it  is  not  sufficiently  wide  for  a  man  to  creep  into  it.  The  sides  of  the  gsdlery 
consbt  mostly  of  limestone,  some  clay,  and  stalactite.  Aty*  the  gallery  was 
covered  with  masses>  or  lumps  of  limestone,  with  much  clay  mtemuxed,  and  in 
general  so  compact  thai  it  requires  gunpowder  to  blast  it  asunder — and  con* 
tinned  so  to  the  surface  of  the  country,  a  height  of  fifteen  feet  as  shown  in  the 
sketch. 

The  ^neral  state  of  this  auarry  has  been  found  to  consist  of  more  caves» 
filled  with  clay,  than  any  otner ;  and  nearly  under  the  entrance  of  the  cave, 
where  the  bones  were  found,  I  have  du^  down  through  clay  of  so  stiff  and  hard 
a  nature  as  to  render  it  difficult  to  dig  mto  it,  and  it  oontmued  so  until  I  got 
to  six  feet  below  high  water,  when  rock  again  appeared,  but  not  compact.  In 
this  dig^ng,  many  lumps  of  iron-ore  were  found  m  the  hard  clay. 

The  (ustance  from  the  cave  a  to  the  commencement  of  the  quarry,  or  har- 
bour, is  two  hundred  and  one  yards ;  and  to  the  cave  where  the  nrst  bonra 
were  found  in  November,  1816,  one  hundred  and  eighty  yards  in  a  western  di- 
rection."^ 

The  bones  found  on  the  occasion  Just  mentioned,  together  with  a  smaller 
number  sent  up  in  November,  1822,  were  described  oy  Mr.  CUft,  in  an 
elaborate  paper,  read  before  the  Royal  Society,  Pebruary  6, 1823,  and  published 
in  that  years  *'  PUlosophical  Transactions." 

On  the  authority  of  Professor  Owen,  the  ossiferous  caverns  and  fissures  of 
Devonshire  have  yielded  remains  of  the  following  species  of  mammals,  namely : 


EXTINCT  SPECIES. 

Ke 

0 

Great  cave-bear               Ke 

0  Ki 

G 

M 

D 

Cave-hysna                     Ke 

0  Ki 

G 

M 

D 

Great  cave-lion               Ke 

0  Ki 

M 

Ke 

Gave-pika                       Ke 

Mammoth                       Ke 

Ki 

M 

Tichorine  (two-homed)  Ke 

0  Ki 

rhinoceros 

Possil  horse                    Ke 

0  Ki 

0 

0 

G 

M 

PoBsil  ass,  or  zebra 

Large   fossil   hippopo-   Ke 

Ki 

D 

tiunus 

Gigantic  Irish  deer          Ke 

Gigantic  round-antlered  Ke 
deer 

Buckland's  deer             Devon 

Ki 

Urftu  priaeui 
Ursus  spekfui 
Hytena  spelaa 
FeUt  spelaa 
Machairodus  laitdem 
Lagom^$  spelaa 
Btephas  primigenius 
BMnoceros  ticharuius 

BquusfossUis 
Bquus  plicidens 
Asinus  fossUis 
Hippotamus  major 

Megaceros  Hiberuicus 
Strongyloceros  spektus 

Cervus  Bucklandi 

Bison  minor  O 

Bm  hngiffons  Long-fronted  ox  O  Ki 

*  PhiloAophioal  TmnMetions,  18S3,  p.  78. 
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Shrew 

Kc 

Badger 
Polecat 

Ke  B 
B 

Stoat 

Ke  B 

0?Ki 

Wolf 

Ke 

O  Ki 

Fox 

Ke 

0 

Wildcat 

Ke 

Water-vole 

Ke  B 

0?Ki 

Field-vole 

Ke 

Ki 

Bank-vole 

Ke 

Norway  hare 

Ke 

Ki 

Babbit 

Kc  B 

Ki 

Red  deer 

Ke 

Ki 

Bein-deer 

B 

Boe  deer 

Devon 

mCENT  SrSCIES. 

RkinoiophMS  femtm-     Great  horse-shoe  bat       Ke 

equinum 
Smiae  vul^am 
Melea  taxus 
Fuiorim  vnlgarU 
PmtwriuM  ermineui 

Canii  lupus  Wolf  Ke        O  Ki  G? 

Vuipei  vulgaris 
Felu  Calus 
Arvieola  an^hibia 
Arvicola  agreatis 
Arvieola  pralensis 
Lepus  vtuiabilii 
Lepus  eumculus 
Cfrvus  elepkus 
Cervus  tarandus 
Cenma  capreolus  Boe  deer  Devon  G 


In  the  above  list,  initials  are  appended  to  the  names  for  the  purpose  of 
showingin  what  caverns  the  fossils  are  recorded  to  have  been  found,  thus :  Ke, 
Kent's  Hole,  Torqnav;  B,  Berry  Head,  Ash  Hole;  O,  Oreston;  Ki,  Kirk- 
dale;  G,  Gower;  lit,  The  Mendip  caves;  and  D,  the  caves  on  Durdham 
Down,  near  Bristol. 

In  all  there  are  thirty-three  species,  of  which  seventeen  are  peculiar  to  the 
Devonshire-caves.  Of  these  thirty-three,  seventeen  are  extinct,  and  sixteen 
stiU  exist,  a  few  of  the  latter  being  locally  extinct.  Three  additional  species 
have  been  found  in  other  British  caves,  but  no  traces  of  them  seem,  hitnerto, 
to  have  been  met  with  in  Devonshire,  namelv,  the  common  mouse.  Mum  mwt- 
cuius,  found  in  the  Kirkdale-cavem ;  the  wild  hog,  Sus  scro/a,  found  in  the 
caves  of  the  Mendip-hills  ;  and  the  fallow  deer,  Cervus  dama,  found,  according 
to  some  authorities,  in  the  caves  at  Kirkdale  and  Faviland. 

Of  the  Devonshire  caverns,  Kent's  Hole  has  yielded  by  far  the  greatest 
number  and  variety  of  specimens,  no  fewer  than  twenty-five,  perhaps  twenty- 
seven  species  have  oeen  disinterred  from  that  celebrated  mausoleum.  Next  to  it 
stand  the  Oreston  caves,  or  fissures,  where  have  been  exhumed  fourteen,  or 
perhaps  sixteen  species.  I  find  two  species,  Cervus  Buckkmdi  and  Ctrnu 
eajareolus,  assigned  to  Devonshire,  without  the  cavern  in  which  they  were  found 
being  named.  Hence  nineteen  or  seventeen,  as  the  case  may  be,  of  the  Devon- 
shire list  are  unrepresented  in  the  Oreston  series.  Two  of  these,  the  siaew 
and  the  polecat,  have  been  found  in  a  raised  beach  at  Plymouth,  about  a  mfle 
from  Oreston. 

Some  little  doubt  exists  respecting  two  of  the  species  which  some  authors 
assign  to  Oreston,  namely  the  stoat,  or  weazel,  and  the  water-vole,  as  will  ap- 
pear from  the  following  passage  in  Professor  Owen's  *'  British  Fossil  Mam- 
malia." "  Further  evidence  of  the  antiquity  of  the  weasel  is  adduced  by  Dr. 
Buckland,  on  the  authoritv  of  Mr.  Clift,  from  marks  of  nibbling  by  the  incisor- 
and  canine -teeth  of  a  small  quadruped  of  the  size  of  a  weasel  on  the  ulna  of  a 
wolf  and  the  tibia  of  a  horse  found  fossil  in  one  of  the  caves  at  Oreston ;  and 
the  author  of  the  "  Reliquse  Diluvianae"  observes,  with  his  usual  acumen,  that 
the  weasers  teeth  must  have  made  their  impressions  on  the  bones  of  the  wolf 
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and  horse  before  thej  were  buried  in  diluvial  mad."  The  account  which  Mr. 
Bell  has  eiven  in  his  "  History  of  the  Existing  Quadrupeds  of  Britain,"  of  the 
food  and  nabits  of  the  weasel,  is,  however,  scarcely  reconcileable  with  the  idea 
of  its  aDolyipg  its  slender  acuminate  teeth  to  the  act  of  gnawing  bones ;  and 
we  shall  DC  justified,  therefore,  in  requiring  further  evidence  before  admitting 
the  Fuiorius  vulgaris  into  the  catalogue  of  British  Fossils,  as  the  associate  of 
the  extinct  mammalia  of  the  Oreston  caves."*  That  author  returns  to  the  sub* 
ject  in  the  foUowing  passage  in  the  same  work  where  he  is  describing  certain 
fossil  remains  of  the  water-vole,  Arvicola  amphibia.  "  Some  of  the  bones  from 
the  cavernous  fissures  at  Oreston  show  marks  of  nibbling,  which  may  be 
referred  more  probably  to  the  incisors  of  a  small  rodent,  than  to  the  canines 
of  a  wea8el."j 

The  subject  is  chiefly  interesting  in  its  connection  with  Oreston,  as  bones  of 
both  weasel  and  water-vole  have  been  found  in  Kent's  Hole,  Torquay,  and 
in  the  Ash-Hole,  near  Benv  Head. 

So  far  as  can  be  gathcrea  from  the  authors  whom  I  have  been  able  to  con- 
sult, the  following  species  are,  according  to  the  present  state  of  our  knowledge, 
peculiar  to  Oreston,  as  they  do  not  appear  to  have  been  found  elsewhere : 
namely,  the  fossil  ass,  or  zebra.  Annus  fossilisy  Bison  minora  and  the  long- 
firont€»d  ox.  Bos  loMJfrons — all  extinct  forms. 

In  his  letter  to  Mr.  Barrow,  dated  Plymouth,  November  9th,  1832,  Mr. 
Whidbey  says,  ''  These  I  think  will  be  the  last  bones  I  shall  send  you  from 
these  caves,  as  they  are  now  nearlv  worked  out.  The  cave  B  terminated  near 
where  it  was  first  seen ;  the  head  of  it  was  closed  over  with  a  body  of  limestone. 

The  joints  of  the  rock  were  not  so  close  but  that  water  might  drop  down 
into  the  cave;  and  about  those  joints  some  stalactites  were  found  m  small 
pieces.  I  have  not  seen  anything  to  encourage  the  idea  that  the  cavern  had  a 
communication  with  the  surface  since  the  nood;  the  present  state  of  the 
quarries  shows  nothing  like  it."t 

And  so  far  as  he  was  concerned,  Mr.  Whidbey  was  right ;  they  were  the  last 
bones  he  sent  up ;  but  after  the  lapse  of  thirty-six  years  the  quarrymen  have 
found  other  caverns  and  fissures  nch  in  bones.  I  now  propose  to  give  such 
information  as  I  possess  respecting  this  recent  discoveir. 

My  attraction  was  first  called  to  the  subject  towards  the  close  of  last  year 
(1858)  hj  a  letter  from  Dr.  Percy,  of  the  School  of  Mines,  Jermyn-street, 
London,  m  which  he  incidentally  mentioned  that  a  gentleman  had  just  brought 
to  town  some  large  bones  then  recentlv  found  at  Oreston,  and  ne  suggested 
that  some  attention  should  be  given  to  tne  matter.  I  was  at  that  time  dosely 
occupied  with  the  "  Windmill-mll-cavem,"  at  Brixham,  and  could  not  go  down. 
About  the  middle  of  January  last,  a  dealer  in  geological  specimens,  at  Ply- 
mouth, wrote  to  inform  me  that  a  day  or  two  before  he  had  got  possession  of 
some  fossils  which  he  believed  to  be  of  great  value,  but  he  gave  no  other  in- 
formation whatever  about  them.  I  took  the  earliest  opportunity  of  visiting  him, 
and  found  his  fossils  to  be  mammalian  remains,  just  exkumed  from  a  new  cavern 
at  Oreston.  They  consisted  of  a  considerable  number  of  teeth,  most  of  them  of 
herbivores,  inclumng  the  elephimt ;  with  a  few  of  carnivorous  animals,  amongst 
others  the  cave-lion  and  cavern-bear.  The  owner  had  not  then  decided  on  tne 
price  for  which  he  would  sell  the  specimens ;  but  he  engaged  not  to  part  with 
them  without  letting  me  hear  from  nim. 

Circumstances  prevented  my  going  to  the  quarry  on  that  occasion,  but  early 
in  febniary'I  went  again  to  Plymouth,  purchased  all  the  bones  in  the  posses- 

*  British  Fosail  MammaUa  and  Birdfl,  p.  118. 

t  Iljid.  p.  2<>t. 

t  Pbilosophicfil  TranBacUons,  1H23,  p.  8S, 
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9km  of  tlie  dealer,  Tisiied  the  quarry,  bought  up  all  the  bones  the  qoarnr-oicii 
had,  and  engaged  to  take  from  them  all  they  could  find,  with  the  distract 
understandii^  that  no  other  person  should  bie  allowed  to  have  any.  I  maj 
state  here  that  this  stipulation  did  not  arise  frcmi  any  monopolizing  aoquisitire- 
ness  on  my  part,  but  from  a  regret,  which  I  have  Ions  felt,  that  entire  sen&  of 
vpecimens  ot  this  interesting  character — illustrative  of  great  geological  fiwts,  c^ 
bvgone  gec^raphical  and  dimatal  conditions,  and  of  extinct  forms  of  life — 
anould  be  so  frequently  separated  and  scattered,  no  one  knew  whither ;  hence 
I  decided  on  domg  mv  best  to  prevent  such  dispersal  by  purchasii^  all  the 
specimens,  in  order  to  hand  them  over  to  the  naticmal  collation  in  the  British 
Museum,  should  they  prove  worthy  of  a  place  there.  Since  my  first  vi&it  I 
have  frequently  jppone  to  the  quarry,  and  have  purchased  considerable  numbei^ 
of  bones;  all  of  these,  with  the  exception  01  my  last  purchase,  are  now  the 
property  of  the  nation,  and  are  under  tne  care  of  the  distinguished  h<»d  of  the 
Natural  History  depfutment  of  the  British  Museum,  by  whom,  I  have  no 
doubt,  an  account  or  them  vrill  be,  sooner  or  later,  given  to  the  wcnrld,  should 
he  find  in  them  an^  new  revelations,  or  any  confirmations  or  oorrections  of  okl 
and  doubtful  readmgs. 

My  endeavours  to  preserve  the  integrity  of  the  series  have  only  been  par- 
tially successful.  One  lot  has  foimd  its  way  to  the  Museum  at  Leeds ;  another 
valuable  collection  has  been  purchased  for  the  University  Museum,  at  Oxford, 
by  a  lady,  who  on  a  former  occasion  manifested  her  interest  in  eavem- 
researches;  a  considerable  number  are  in  the  possession  of  Mr.  Hodge,  of 
Plymouth,  who  has  very  frequently  visited  the  cavern,  and  in  whom  I  have  found 
a  formidable  but  at  the  same  time  a  most  courteous  rival.  So  far,  however,  as 
these  cases  are  concerned  no  harm  has  been  done — the  specimens  thus  disponed 
of  would  doubtless  be  readilj  available  for  scientific  purposes ;  but  it  uniortu* 
nately  liappened  that  a  glowmff  and  marvellously  embellished  account  of  the 
discovery  appeared  in  t&  locu  papers,  thereby  awakening  a  general  curiosity 
in  the  neignoourhood.  Crowds  of  persons  visited  the  quarries,  and  eagerly 
secured-y-sometimes  at  heavy  prices — what  very  many  of  them  regarded  as 
astonishing  rdics,  and  as  incontestible  proofs  of  tne  occurrence  and  universality 
of  the  Noachian  deluge.  Such  specimens — and  I  have  reason  to  believe  they 
are  very  numerous — are  probably  irrecoverably  lost. 

I  was  so  fortunate  as  to  find  an  old  man  at  work  in  the  quarries  who  had 
been  connected  with  them  all  his  lifetime.  He  had  seen  the  foundation-stone 
of  the  Breakwater  torn  from  the  parent  rock  and  shipped  to  be  transported  to 
its  new  bed  at  the  bottom  of  Plymouth  Sound.  He  pointed  out  to  me  the  line 
of  direction  of  Mr.  Whidbey^s  caverns,  whence  it  appeared  that  the  new  one 
was  in  the  same  line,  as  if  the  various  caverns  had  been  so  many  enlarged  por- 
tions of  one  and  the  same  original  line  of  fracture. 

The  Oreston  limestone  consists  of  a  series  of  beds  varving  from  one  foot  to 
ten  feet  in  thickness,  and  dipping  in  a  direction  south  fineen  degrees  west,  at 
an  angle  of  about  thirty-two  degrees.  The  artificial  diff  produced  by  the 
quarr^g  operations  of  half  a  century  is,  at  present,  abont  sixty  feet  high ;  its 
base  IS  one  thousand  and  ninety  feet  from  the  (may,  or  river-margin,  and  fifteen 
feet  above  the  level  of  high-water  at  spring-tides ;  hence  the  new  cavern  was 
about  four  hundred  and  eighty-seven  feet  from  Mr.  Whidbey's  third  cavern,  five 
hundred  and  sixty-ei^ht  feet  from  the  second,  and  nine  hundred  and  thirty  feet 
from  the  first — that  is,  the  first  cavern,  or  fissure,  was  one  hundred  and  sixty 
feet  from  the  river-  or  original  face  of  the  cliff;  the  second  occurred  three 
hundred  and  sixty-two  feet  oeyond  this,  in  the  mass  of  the  hill ;  eighty-one  (eet 
further,  in  the  same  direction,  disclosed  the  third ;  and  a  further  advance  of 
four  hundred  and  eighty-seven  feet  brought  the  workmen  to  the  fourth,  i>., 
the  cavern  discovered  last  winter. 


Tiaa  ewrem  was  ninetj  feet  Umff,  and  extended  in  b  direction  from  north- 
north-east  to  south-south-weat,  or  verj  nuu'l;  that  of  tlie  dip  of  tbe  limestone- 
beds.  It  coDuneoeed  about  eight  feet  below  the  top  of  the  cliff,  end  coatinued 
to  its  base,  so  that  it  is  about  fiftj-two  feet  high;  indeed  its  height  exceeds 
this,  aa  the  bottom  has  not  been  reached.    At  the  top  it  is  about  two  feet 


Ugo.  L— Vertical 
r.tl/id,  "Qrmvel' 

limfl«(oiw-br««u,  Ltd  whale  ooDtAinlng  tKOUH. 


nurtr  Tertioti''df]u  oT  lOlaelila,  with  a 
r,  t,  ■>,  t    Tongh  duic  dl^  wlthonl  Bi 


'*  f>  ^.A  An^nler  ImuMtone.  eud,  mjid  too^  dni^  cl&j  with  bones. 


wide,  gradnallj  increasing  downwards,  aad  reachinf;  a  width  of  ten  feet  at  its 
bottom.  The  first  or  upper  eight  feet  were  occupied  with  what  tbe  workmen 
called  "  g[raTel,"  which  consistea  of  aQf^ular  portions  of  tbe  adjacent  limestone, 
luiied  with  a  comparatiTely  small  amount  of  sand.  The  limestone  debris 
varied  in  dimensions  from  freigments  of  the  size  of  hazei-nuta  to  pieces  ten 
pounds  in  weight.  This  accumulation  was  entirely  free  from  stalagmite,  and 
was  in  no  part  cemented.  No  traces  of  fossils  were  fannd  in  it.  The  next 
IbirtT'two  fbct  in  depth  were  occupied  with  similar  materiaUto  those  just  men- 
tioned (the  sand  being  somewhat  more  abundant),  with  tlie  addition  of  a 
couaiderable  quantity  of  tough,  dork,  unctuous  clay. 


442  THE   GEOLOGIST. 

Between  this  mass  of  heterogenous  roateriab  and  the  western-  or  what  mai 
be  called  tlie  river-wall  of  the  cavern  there  occurred  a  nearly  vertical  breceiatci 
plate,  or  d^ke,  which  the  workmen  denominated  "  callis/'  extremelj  tough,  and 
quite  as  difficult  to  work  as  the  compact  limestone  itself.  The  only  means  of 
severing  it  was  by  blasting ;  and  oeing  considerably  less  compact  than  the 
limestone,  the  expansion  of  the  ignited  powder  told  on  it  with  much  Iga 
effect.  It  may  be  described  as  an  approximately  vertical  plate  of  stalactitic  car- 
bonate of  lime,  containing,  at  by  no  means  very  wide  intervals,  masses  d 
breccia  made  up  of  the  materials  just  named  as  composing  the  accwmuUtion 
in  contact  with  and  on  its  eastern  or  hill-side,  and  cemented  together  by  car- 
bonate of  lime.  Some  of  these  masses  measured  fully  a  yard  cube,  but  the 
general  thickness  of  the  "callis"  was  about  two  feet.  This  was  the  bone- 
Bed,  that  is  to  say,  the  bones  were  found  alike  in  the  "  callis,"  and  in  the 
mass  of  heterogenous  materials  beside  it,  in  the  cemented  and  anoemented 
portions  of  the  oed.  They  were  found  alike  at  all  heights  or  levels,  in  the 
lumps  of  breccia,  in  the  pure  stalagmite  between  them,  and  in  the  looser  and 
less  coherent  portion  of  the  accumulation,  therebv  suggesting  that  the  caveia 
was  slowly  and  gradually  filled  with  limestone-debris  detached  from  tiie  rock 
in  which  the  cavern  occurs,  with  sand  transported  at  least  from  some  distance^ 
and  with  mud,  not  each  in  definitely  successive  periods  but  together,  with 
occasional  pauses,  or  periods  of  cessation ;  the  proof  of  such  pauses  being  the 
frequent  presence  of  the  portions  of  pure  stalagmite  separating  series  of 
brecciated  masses  made  up  of  angular  limestone,  clay,  and  sand,  lyin^  one 
above  another  in  the  same  nearly  vertical  plane.  The  rapidity  of  the  inmlii^, 
and  hence  the  time  required  for  the  process,  seem  of  necessity  to  be  measured 
by  the  rate  of  deposition  of  the  stalagmite,  whatever  that  may  have  bea:i.  It 
appears,  too,  that  throughout  the  entire  period — be  it  long  or  short — re<]uired 
for  and  represented  by  the  accumulation  of  the  materials  now  under  considera- 
tion— alike  during  the  periods  of  active,  and  of  tardy  accumulation — ^bones  of 
variou^  animals  were  introduced  and  inhumed,  and  that  there  was  no  marked 
cessation  in  this  part  of  the  work,  since  the  bones  were  found  as  frecjucntlj  in  the 
pure  stalagmite  as  elsewhere.  In  that  portion  of  the  series  which  is  destined  for 
the  University  Museum,  at  Oxford,  a  mass  of  this  stalagmite  will  be  found 
containing  a  one  jaw  with  teeth,  beautifully  white  and  entirely  free  from  any 
trace  of  solL  The  bones  are  freouently  in  a  very  fragmentary  condition,  many 
of  them  being  mere  splinters,  as  it  broken  by  fragments  of  rock  falling  on  them ; 
this,  however,  may  be  partly  due  to  the  rough  nandling  of  the  workmen  in  ex- 
tracting them. 

"  I  uways  know,"  said  the  old  quarryman  before  alluded  to,  "  when  we  are 
coming  to  bones  where  there's  clay,  for  the  clay  is  always  fat-like.  I  suppose 
'tis  the  fat  of  the  beasts  tliat  the  bones  belonged  to."  Evidently  he  was  not 
enough  of  a  philosopher  to  explain  phenomena  by  calling  to  his  aid  the 
"  plastic,"  or  the  "  sportive  powers  of  Nature ;"  and  probably  he  was  so  be- 
nighted as  never  to  have  heard  of  the  discovery  of  "  prochronism." 

A  somewhat  considerable  number  of  clay-balls,  generally  ellipsoidal,  and 
varying  from  an  inch  and  a-half  to  two  and  a-half  inches  in  greatest  diameter, 
were  found  in  the  clay  throughout  the  bone-bed,  but  not  above  nor  below  it. 

Beneath  the  mass  of  materials  just  described,  occurs  a  bed  of  dark,  very 
tough,  unctuous  day ;  known  to  be  twelve  feet  thick,  but  perhaps  more,  as 
its  base  has  not  beeu  reached.  It  seems  to  be  of  the  same  character  as  that 
mentioned  by  Mr.  Whidbey  in  his  desciipiiou  of  the  third  cavern,  already  quoted* 
Occasionally  it  contains  a  few  very  small  angular  stones,  but  with  this  except 
tion  it  is  perfectly  homogenous.    No  traces  of  fossils  have  been  found  in  it. 

It  now  remains  to  consider  how  the  contents  of  the  cavern  were  introduced. 
The  workmen  most  positively  assert  that  it  never  was  an  open  fissure ;  that  the 
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roof,  eight  feet  in  thickness,  was  of  sound  unbroken  limestone,  and  that  the 
stones  and  other  materials  could  not  have  fallen  in  from  above ;  but  then,  unfor- 
tunatelj,  they,  with  equal  positivity,  affirm  that  there  was  no  external  opening 
whatever — ^vertical,  terminal,  or  latenil ;  and,  in  their  endeavours  to  account  for 
the  presence  of  the  bones  and  rock-debris  in  what  they  believe  to  have  been 
merely  a  blind  cavity  in  the  rock,  they  incline  to  the  opinion  that  the  rock  has 
grown  round  the  accumulation  which  it  contains — just  as  some  persons  ask  us 
to  believe  that  rocks  have  ^wn  around  live  toads  and  fro^. 

It  will  be  remembered  toat  in  Mr.  Whidbey's  description  of  the  two  first 
caves  he  most  decidedly  ^ives  it  as  his  opinion  that  there  never  were  any  indi- 
cations of  a  communication  with  the  surface ;  indeed,  in  his  first  letter  "  he 
saw  no  nossibility  of  the  cavern  having  had  any  external  communication 
through  tne  rock  m  which  it  was  inclosed;"  and  although  in  his  letter  to  Mr. 
Barrow,  descriptive  of  the  third  cave,  he  admits  that  *'  there  were  loints  not  so 
close  but  that  water  might  have  dripped  into  the  cavern,"  he  aads  "  I  have 
not  seen  anything  to  encourage  the  idea  that  the  cavern  had  a  communication 
with  the  surface  since  the  flood." 

In  his  "  Kelioui®  Diluvianas,"  Dr.  Buckland,  who  had  visited  Oreston,  says, 
"  In  speaking  ot  the  bones  at  Oreston  in  my  former  paper  on  Kirkdale,  I  liad 
expressed  a  decided  opinion  that  the  caverns  in  which  they  occur  must  have 
had  some  communication  with  the  surface,  through  which  the  bones  may  have 
been  introduced ;  and  Mr.  Whidbey  has  siuce  found  reason  to  adopt  the  same 
opinion."*  ^ 

The  late  Sir  Henry  de  la  Beche,  in  his  "  Report  on  the  Geology  of  Corn- 
wall, Devon,  and  West  Somerset,"  says  "  In  one  of  our  visits  to  tne  Oreston 
anarries  we  obtained  two  teeth  of  a  rhinoceros  at  the  bottom  of  a  narrow 
nssure,  amid  a  dark  clay,  apparently  impregnated  with  animal-inatter,  in  an  old 
unnoticed  part  of  an  excavation.  Consicferable  angular  masses  and  smaller 
fragments  of  limestone  often  occur  in  the  ossiferous  and  other  fissures,  and  it 
can  be  readily  understood  that  before  these  cracks  became  filled  by  fragments 
detached  from  the  sides,  and  by  the  loam  and  sand,  multitudes  of  animab 
ranging  the  ground  above  could  have  fallen  into  them,  more  particularly  when 
chased  by  beasts  of  prey,  often  themselves  the  victims  of  their  own  eagerness 
and  voracity  either  during  the  chase,  or  when  the  dead  animals  were  visible 
in  the  fissnres."f 

A3  the  workmen  entered  the  cavern  at  the  top,  in  the  ordinary  course  of 
working  vertically  downwards  the  greater  part  of  the  roof  was  destroyed  before 
I  visited  Oreston ;  nevertheless  a  portion,  and,  I  think,  a  sufficient  portion  for 
the  purpose,  remained.  It  was  evidently  a  mass  of  limestone-breccia,  made  up 
of  large  angular  fragments  cemented  by  carbonate  of  lime,  and  easily  enoi^n 
mistaken,  without  a  careful  inspection,  for  ordinary  limestone  somewhat  rich 
in  coarse  veins.  I  called  the  attention  of  the  workmen  to  it,  and  explained  my 
opioion  respecting  its  origin ;  to  thb  they  offered  no  objection  further  than 
that  it  was  solid,  and  required  blasting  ouite  as  much  as  the  limestone  else- 
where. This  appears  to  have  been  Mr.  Wliidbey's  test ;  for,  in  his  first  letter 
to  Sir  Joseph  Banks ;  he  says,  "  In  the  contract  of  c[uarrying  there  are  two 
prices,  one  for  rock,  another  for  clay,  earth,  and  rubbish ;  ana  two  officers  at- 
tend, one  for  the  Crown,  and  the  other  on  the  part  of  the  contractors,  who 
measure  the  contents  of  all  caverns  that  contain  clay,  or  other  soft  materials : 
it  is  only  necessary  to  mention  that  these  officers  state  that  the  rock  surround- 
ing the  cavern  was  equally  hard  with  the  other  parts,  requiring  the  same  force 
to  blast,  and  that  the  quarrying  was  paid  for  accordingly/'{ 

*  Rclicms  Dilaviana?,  page  80. 
t  De  la  Beche'9  **  Ueport  on  Cornwall,"  kc.,v.  113. 
t  PhiiosophiciU  Transactions,  1817,  p.  177. 
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Whether  that  part  of  the  roof  which  had  been  destroyed  before  my  first  lisit 
▼as  unbroken  rock  or  breccia,  cannot  now  be  determined,  bat  its  remoYil  had 
exposed  the  surface  of  the  widl  of  a  nearly  vertical  fissure  throuj^out  tbe  en- 
tire length  of  the  cavern,  which  by  its  soil-stained  surfiace  distinctly  showed 
that  water,  plentifully  charged  with  mud,  had  had  free  access  into  t&e  cavnn 
from  the  suiface ;  or,  in  other  words,  that  at  least  a  line  of  fracture  had  ex- 
tended from  the  cavern  upwards  to  the  surface  throughout  the  entire  length 
of  that  portion  which  is  not  known  to  have  had  a  breociated  roof — ^that  ia*  ta 
have  once  been  an  open  fissure.  My  own  opinion  is  that  there  is  ample  reason 
for  believing  that  tne  cavern  originally  communicated  with  the  sornce  by  aa 
opening  sumcientlv  wide  to  allow  the  passage  of  all  its  contents,  and  that  it  was 
thus  fifled ;  but  whether  animals  fell,  or  were  dragged  in,  or  whether  the  booes 
found  there  were  wholly  or  partially  the  disjoinea  remnants  of  dead  wnimal^ 
washed  in,  I  will  not  undertake  to  say.  There  seems  nothing  to  prevent  our 
supposing  that  some  of  the  bones  were  introduced  by  one  of  these  modes,  and 
some  by  another.  I  cannot  but  think  that  some  of  the  bones  appear  to 
have  been  rolled,  as  if  they  had  been  washed  in ;  whilst  if,  as  Sir  Heniy  de  la 
Beche  supposed,  the  loam,  or  clay,  is  really  impregnated  with  animal-matto; 
it  seems  reasonable  to  infer  that,  at  least  in  some  cases,  something  more  than 
mere  portions  of  the  osseous  system  was  introduced. 

The  workmen  state  that  m>m  the  southern  extremi^  of  the  cayezn,  just 
described,  a  low  narrow  passage  or  gallery  leads  into  another  cavern,  which  toej 
say  is  ''abopt  the  size  of  a  room ;  not  a  very  definite  unit  of  measure,  but 
judgmg  from  their  account,  it  must  be  rudely  a  cube  of  about  twelve  feet  in 
the  si£.  It  does  not  seem  to  contain  any  fossils.  Ever  since  my  acquaintance 
with  the  localitv  commenced,  the  entrance  to  this  gsJleiy  has  been  completely 
blocked  up  witn  the  ordinary  quarry-refuse,  but  tnis  I  hope  will  shomj  M 
removed,  so  that  it  may  be  explored. 

My  object  in  this  paper  has  been  to  endeavour  to  kee]j  the  subject  of  caverns 
somewhat  prominently  before  geologists,  for,  unless  it  is  believed  that  further 
cavem-researohes  would  be  superfluous ;  that  we  now  know  all  that  caves  are 
capable  of  teaching ;  and  that  whether  they  are  left  undisturbed,  are  ransa^ed 
and  rifled,  or  systematically  explored,  science  will  in  no  way  be  affected 
thereby,  I  cannot  but  think  it  desirable  to  or^puiize  some  scheme  for  the  pur- 
pose of  exploring  and  reporting  on  our  British  caves.  Oreston  has  slipped 
through  our  fingers ;  the  workmen  have  had  the  cave  under  their  management, 
or  nUner  mismanagement ;  the  specimens  have  been  badly  exhumed;  the^  have 
been  dispersed  beyond  the  power  of  science  to  recover  them;  the  materials  in 
wldch  they  were  deposited  have  been  carted  away  without  examination,  wb^i»- 
they  contained  any  of  the  articles  known  as  "  flmt-knives,"  or  any  other  of  the 
supposed  indications  of  human  existence  is  not  known,  and  never  can  be  known. 

Oreston  is  altogether  silent  on  the  question  of  "Man  among  the  Mam- 
moths;" and  this,  too,  will  be  the  fate  of  the  caverns  at  Buddastleigfa,  at 
Yealmpton,  at  Ogwell,  and  at  Chudleigh,  unless  science  puts  forth  her  hand  to 
save  them.  A.  recent  visit  to  the  celebrated  "  Kenf  s  Hole"  convinced  me  that 
there  is  much  virgin-ground  yet  to  be  broken  there. 

Without  the  pale  of  philosophy  exists  a  many-motived  curiosity  on  this  sub- 
ject, quite  as  powerful,  if  not  so  mtelligent  or  manageable,  as  that  which  leads, 
yet  is  imder  the  guidance  of,  science.  Kecent  discoveries  and  discussions  have 
made  it  not  a  question  of  exploration  now,  or  at  some  future  time ;  the  alterna- 
tives are  prompt  systematic  investigation,  or  the  abandomng  of  our  caverns  to 
be  ransacked  by  fossil-dealers. 
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NoTBS  or  A  Qbological  Touk  in  Whabfbdalb. — ^I  know  no  district 
in  EngLind  tbat  oontams  such  scenes  of  varied  beauty  or  grandeor  as  the 
Talleja   and  hills  that  fonn  the  north-western  comer  of  Yonuhire.    I  have 
spent  years  among  them,  and  they  are  still  fresh  to  me,  and  present  ever- 
cnangJTig  points  m  interest.    Savage,  as  where  the  wild  heath-covered  hills 
of    xhB   Millstone-grit   lie  around  with  an  almost  illimitable   horizon,  the 
clouds  in  passing  cast  their  shadows  over  them  as  they  do  over  the  sea ;  or 
where  the  grass-{;rown  ledges   of  the  lower  "scar-limestone"  stretch  away 
alon^  the  moontam-side,  like  giant  stairs  np  to  the  purple  hills  the^  swell  in 
^eat  bosses  from  their  rocky  platform ;  or  where  the  mountain-torrent  bursts 
its  way  between  blade  beetling  walls  of  precipices  riven  by  the  catastrophes  of 
an  older  worid.    Picturesque,  as  where  the  streams  have  cut  their  way  deeply 
into  the  "  Yoredale-rocks,    whose  '*  scars,"  bleached  and  worn,  peep  throngn 
the  thick  woods  that  creep  up  the  steep  sides  of  the  ravines,  or  stana  out  bare 
and  gray  above  them,  like  the  torn  nuns  of  a  mighty  fortress.    Beauti^  as 
where  the  trickling  rills  steal  into  some  still  pool,  where  the  damp  rocks  are 
green  with  mosses,  or  the  richly  coloured  lichens  and  jungermannia  form  a  bed, 
overhunff  by  the  graceful  fern-fronds ;  where  thick  masses  of  young  ash  and 
maple  ^  up  the  hollow  banks,  through  which  rise  the  tall  purple  foiflove  and 
the  pale  flowers  of  the  giant  campion  like  fairy  sceptres,  while  over  aS  the  tall 
elms  shut  out  the  light,  or  admit  it  only  in  broken  gleams  to  play  among  the 
leaves,  or  sparkle  upon  the  breaking  water,  murmuring  as  it  npples  over  the 
edges  of  the  dark  pool  to  find  its  way  again  to  the  sunshine.    '±he  lover  of  the 
beaati^  wiU  everywhere  find  himself  well  repaid  for  his  exertions ;  but  the 
naturalist,  and  especially  the  geologist,  will  nowhere  find  objects  of  higher  in- 
terest, more  finely  developed  instances  of  geological  phenomena,  or  a  more 
plentiful  harvest  of  fossils  to  reward  a  hard  day's  work. 

Of  these  mountains  and  glens  few  equal,  none  excel,  either  in  their  stem  or 
gentle  beauty,  or  the  interest  of  their  geoloncal  relations,  the  valleys  of  the 
Wharf e  and  Nid,  or  the  mountain-masses  (3  Great  Wheraside  and*!Buckden 
Pike ;  and  in  this  short  paper  I  will  endeavour  to  point  out  some  of  the  many 
spots  interestinjB;  to  the  geologist,  through  which  we  passed  in  the  course  of  a 
summer  excursion,  indicating  a  few  of  the  localities  Tor  fossils,  and  the  less 
known  beauties  of  the  district— far  too  seldom  visited,  though  so  near  to 
places  like  Qkley  or  Harroeate,  where  the  habituSs  are  eaten  up  by  ennui,  and 
languish  for  something  fresh  to  see  or  to  do. 

Before  I  proceed  further,  I  would  wish,  however,  to  sketch  very  briefly  the 
nature  of  the  strata  which  are  exposed  in  these  dsdes.  The  formation  is  the 
Carboniferous-limestone,  divided  oy  Phillips  into  five  main  sections.  In 
Wensleydale  to  the  north  the  whole  of  tnese  divisions  is  well  developed, 
viz.,  in  descending  order : 

1st  (or  uppermost^,  The  Millstone-grit  group,  a  series  of  sandstones  and 
argillaceous  beds  caUed  "  plate,"  witn  many  seams  of  stonv  or  impure  coal, 
and  a  few  thin  bands  of  limestone  in  its  lower  portion.  These  rocxs  cap  the 
highest  hills  of  the  district ;  but  towards  the  east  they  spread  out  into  wide 
moors  till  they  disappear  under  the  magnesian-limestone  of  central  York- 
shire towards  the  north  under  the  Durham  coal-field.    Their  thickness  varies 

from 100  to  400  feet. 

2nd  {a)  The  upper  "  Scor-limestonc,"  consisting  of  two  thick  beds  of  blue 
VOL.  II.  R  B 
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limestone,  diyided  by  thin  Uyera  of  sandstone  and  "pktes,"  and  one  bed  of 
coal,  which  is  not  continuous.  The  upper  limestone — under  the  names  of 
Camfell-,  Main-,  Pai^hesd-,  and  Twelve-fathom-limestone — is  one  of  the  most 
constant  in  the  district.    The  greatest  thickness  of  this  group  is   .     200  feet. 

(b)  A  group  of  (lactones,  oJled  the  "  Hawes-flagstones,'^  fr(»n  their  great 
development  at  the  bead  of  Wensleydalc;  it  contains  one  strong  bajra  of 
limestone,  and  a  great  thickness  of  gritstones  and  "plates,"  veiy  vaned  in  their 
character.    The  thickness  of  these  lagstones  is 500  to  600  feet. 

(e)  The  "Black-limestone"  group  containing  two  well  marked  beds  of 
limestones,  the  lower  one  of  wnich  produces  the  gr^  encrinital  marble  of 
Dent,  with  "  plates"  and  grits.    Its  thickness  is    ....    200  to  300  feet. 

3rd.  Below  this  is  the  lower  "  Scar-limestone,"  of  a  much  more  homo- 
genous character,  the  thickness  of  which,  as  it  fonns  the  bottom-rock  of 
most  of  the  valleys,  has  not  been  accurately  measured.  It  cannot,  hofwerer, 
be  less  than 500  feet. 

The  general  dip  of  this  series  is  south-east,  and  in  following  the  beds  in  that 
direction  to  their  disappearance  under  the  magnesian  limestone  and  New  Red 
sandstone,  the  thickness  of  groups  0,  by  and  e  becomes  gradually  less  by  the 
obliteration  of  the  two  lower  series  first;  and  finally  by  tne  thinning  out  and 
complete  disappearance  of  the  upper  one,  until  in  Wharfedale  and  Kidderdale 
the  Millstone-prit  reposes  directs  upon  the  lower  "Scar-limestone,"  which 
has  increased  m  thickness  untfl,  mm  being  the  bottom-rock  of  Wensleydale, 
it  almost  reaches  the  top  of  Great  T\liemside,  and  forms  the  sides  of  the  deep 
valley  of  the  Wharfe. 

But  another  cause  has  been  at  work  to  alter  the  face  of  the  country  besides 
the  gradual  change  in  the  thickness  of  the  beds.  On  a  curve,  drawn  from 
Settle  to  Harrogate,  at  the  foot  of  the  dales  that  fall  to  the  south  from  the 
chain  of  hiUs  skirting  the  southern  side  of  Wenslevdale,  the  lower  "Scar- 
limestone"  appears  to  abut  against,  instead  of  underlying,  the  Millstone-grit. 
This  is  caused  by  a  downthrow  of  the  latter,  on  the  Ime  called  the  "  Craven- 
fault,"  which  beginning  near  Kirkby  Londsdale,  where  the  limestone  and  the 
Cambrian  slates  have  tneir  relations  much  altered,  may  be  followed  towards 
the  east,  in  which  direction  it  breaks  up  the  limestone  itself,  as  in  the  district 
of  Craven,  and  still  further  east  disturos  the  position  of  the  limestone  and  the 
Millstone-grit,  until  at  Oreenhow-hill  the  last  traces  of  it  are  exposed  before  it 
disappears  under  the  Magnesian-limestone,  which  being  a  later  formation  has 
covered  up  all  tokens  of  the  disturbance. 

Whenever  the  streams  run  through  the  upper  "Scar-limestones"  their 
general  course  is  eastwardly,  with  a  slight  tendencv  to  curve  to  the  south ;  but 
as  soon  as  these  beds  disappear,  and  the  lower  "  Scar-limestone"  comes  upper- 
most, we  find  that  the  vaUevs  turn  southward  until  thev  reach  the  line  of  the 
Craven-fault,  when  they  follow  again  the  natural  dip  of  the  beds.  This  fatdt 
thus  becomes  the  cause  of  much  of  the  variety  in  the  character  of  the 
scenery  of  these  Yorkshire  dales. 

Our  road  lay  out  of  Wensleydale,  up  one  of  its  lateral  valleys  called  Bishop- 
dale,  and  over  Kidstone's  Pass,  a  route  practicable  for  carriages,  which  can  be 
said  neither  of  the  pass  to  the  right  out  of  Ilaydale|,  over  Stake  FcJl,  nor 
of  that  to  the  left  out  of  Coverdale,  over  Buckden  Pike,  although  both  are 
sometimes  attempted. 

All  the  valleys  out  of  Wensleydale  are  either  destitute  of  roads  leading 
southward,  or  the  passes  are  excessively  steep  on  their  southern  faces.  This 
fact  is  connected  with  another  in  the  physical  geography  of  the  district ;  viz., 
that  Wensleydale  is  bounded  to  the  north  by  an  unbroken  chain  of  hills,  while 
on  the  south  five  large  valleys  run  into  it.  Swaledalc  and  Tcesdale  arc 
"^  destitute  of  ourect  lateral   valleys   from  either  the  south  or  north. 
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The  reason  of  this  appears  to  be  that  south  of  Wensleydale  the  npper  '*  Scar- 
limestones"  thin  out ;  while  the  lower,  which  form  the  bed  of  the  Eure,  thicken 
in  proportion,  thus  creating  a  basin  on  which  the  upper  group  reposes,  while 
the  passes  to  the  south  lie  on  the  edge  of  this  great  basin,  which  may  be  traced 
round  by  the  line  of  the  "  Penine-fault."  The  grits  of  the  u{)per  group, 
especially  where  the  beds  become  obliterated,  are  friable  and  easily  broken ; 
hence  the  streams  flow  on  the  more  compact  lower  strata,  and  find  their  way 
from  their  spring  on  the  edge  of  the  basin  into  the  hollow  where  the  main 
river  runs,  creatmg  the  lateral  valleys  which,  from  the  enormous  thickness  of 
the  beds,  and  the  greater  strength  of  the  limestone-bands,  is  impossible  on  the 
northern  face  of  tne  main  valky ;  and  the  descent  into  the  valleys  south  of 
Wensleydale  being  from  the  edge  of  the  basin  through  the  steps  of  the  great 
homogenous  lower  "Scar-limestone,"  which  has  few  alternating  grits  and 
"  plates"  to  wear  level,  the  roads,  where  there  are  any,  are  more  impracticable. 

At  Cray,  the  first  hamlet  in  our  descent  from  the  pass,  we  found  crossing 
the  road,  a  little  dx>ve  the  inn,  several  highly  fossinferous  beds,  where  the 
Praducim  Scoticus  is  crowded  together  in  the  thin  stratum  which  produces 
the  lai^  slabs  containing  that  fossil  so  common  in  our  museums.  It  is  as- 
sociatea  with  Idihostroiwn  irregulart  in  very  large  lumps.  A  little  above 
this  are  beds  in  which  Turhwolia  fungites  is  very  common ;  while  higher,  where 
the  waters  form  a  series  of  cascailes,  the  beds  are  full  of  Frodueius  giganteua. 

The  descent  from  above  Gray  into  Wharfedale  is  verysteep ;  and  passing  a 
valley  to  the  left,  a  view  opens  into  the  heart  of  Great  Whemside,  its  rounaed 
top  forming  a  prominent  object;  we  soon  came  in  sight  of  one  of  the  marvels 
-Kilnsey  Crag,  a  magnificent  s 
ind  uteraUy  overhanging  tl 

-limestone, '  and  one  of  the  spurs  ot  nara-nasK,  a  range 
stretching  as  far  as  Fen-y-geant ;  and,  lying  in  the  northern  line  of  the  ''Craven- 
fault,"  probably  owes  its  perpendicular  character  to  the  disturbances  that  pro- 
duced  tne  precipices  of  Mamam  Cove  and  the  scars  at  Giggleswick.  From 
beneath  it,  as  al  Malham  Cove,  issues  a  clear  stream  of  cold  water,  whence 
Whittaker  deduces  the  name  of  the  crag  itself,  "  Kilnsey"  (written  chilisie),  that 
is,  "  chill  water,"  a  derivation  almost  too  poetical  to  be  correct. 

In  the  drive  from  Kilnsey  the  valley  yields  a  succession  of  views  of  the  most 
romantic  and  ever -increasing  beauty,  until  they  culminate  in  the  rich  woods  and 
savage  moors  by  which  Bolton  Abbey  is  shut  in.  On  the  left,  at  the  base  of  Whem- 
side, the  step-like  character  of  the  "  lower  scar-limestone"  is  well  exhibited. 

We  did  not  follow  the  road  further  than  to  a  village  called  Linton,  where 
we  turned  off  into  a  bye-road  that  led  us  into  a  little  solitary  basin  among  the 
hiUs,  where  lies  the  hamlet  of  Thorpe,  called  in  the  old  charters  "Thorpe  sub- 
tus  Montem,"  and  truly  it  deserves  the  name.  It  lies  in  a  hollow  of  the  lime- 
stone, where  the  beds  are  broken  up  at  the  junction  with  the  millstone-^t, 
which  frowns  in  castle-like  "  scars"  from  Bumsall  and  Barden  Falls.  The  hme- 
stone  itself,  idfter  its  disruption,  has  been  worn  into  conical  hills  and  lake-like 
cavities,  not  dissimilar  to  the  way  in  which  it  has  been  denuded  near  Clitheroe ; 
while  the  beautiful  green  herbage  on  the  sugar-loaf  hills  presents  a  striking  con- 
trast to  the  brown  rocks  forming  the  edges  of  the  millstone-grit  above  them. 

This  limestone  is  most  fossililerous ;  and  contains  very  fine  examples  of  many 
species  of  Froductus,  Terebratula,  Rhynchonella,  and  other  bracniopods,  and 
fewer,  but  equally  well  preserved  specimens  of  Trilobites,  Groniatites,  Pectens,  and 
beautiful  corals.  We  Drought  awav  with  us,  after  a  lon^  day's  work,  a  noble 
series  of  fossils,  many  of  which  would  grace  the  cabinets  of  the  most  fastidious. 

A  day  at  Thorpe  would  well  repay  the  collector  of  fossils;  and  Messrs. 
Pindar,  who  were  most  obliging  to  us,  would  I  am  sure  be  most  happy  to 
render  any  facilities. 


of  the  dale — lulnsey  Crag,  a  magnificent  scar,  one  hundred  and  sixty-five  feet 
perpendicular,  and  uteraUy  overhanging  the  road  for  half  a  mile.  It  is  in  the 
the  lower  ''  scar-limestone,"  and  one  of  the  spurs  of  Hard-flask,  a  range  of  hills 
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Waanf;  MaDiain  Cave,  ire  IbOowed  the  line  of  the  *'  CraTen-fiuilt'*  to  Settk. 
vbere  its  grandest  features  are  displayed  in  the  deep  yalley  of  Austwick,  and 
on  the  npheayed  masses  of  Fdzer,  and  the  magnificent  scars  of  Oigj^eswick, 
aboTe  Attstwick.  High  up,  nearly  on  the  upper  platform  of  the  jomestone- 
dilb,  our  frimd  Mr.  Boitow,  whose  collection  of  Craven-fossib  is  almost 
unique,  pointed  out  to  us  a  ooye  in  the  scars,  the  bottom  of  whidi  was  oorered 
hj  great  hlocks  of  Silurian  slates,  many  of  them  standing  upon  the  edges  of  the 
weathered  limestone  like  logging^tones  and  cromlechs,  the  stone  upon  which 
they  were  placed  having  worn  away  much  fiister  than  they  had  themselyes. 
The  locality  and  the  position  of  these  stones  seemed  at  first  to  mark  the  site  of 
an  ancient  glacier.  There  was,  howeyer,  no  eyidence  of  glacial  markings ;  and 
the  slate^wks  were  too  high  aboye  their  place  m  situ  to  allow  of  sudi  a 
supposition.  They  appear  more  likely  to  haye  been  the  jetsam  of  stranded 
icebergs  that  had  floated  off  from  a  glacier  debouching  upon  a  half-frozen 
lake ;  out  the  place  is  worth  a  yisit,  and  it  cannot  be  missed  by  anyone  who 
inouires  at  Austwidc  for  *'  the  moor  where  the  black  stones  are." 

Furthor  eastward,  under  Moughton  Scars,  magnificent  sections  of  the  Sflurian 
slate-rodLS  underlying  the  limestone  are  exposed,  espedally  in  the  quarries  at 
Horton,  in  RibUesdale,  The  rodis  most  disturbea  in  the  line  or  the  fuilt 
ywld  looaHties  yerr  rich  in  fossils. 

I  will  not  dwea  on  our  joumey  from  Skipton  to  Bolton  Abbey,  nor  from 
thence  by  Greenhow  Hill  to  Falefey  Bridge,  except  to  remark  that  Greenhow 
Hill  deseryes  a  better  description  than  I  can  gtye  of  it.  At  Nursa  Knot,  part 
of  Greenhow  Hill  there  is  an  anticlinal  axis,  where  the  "  lower  scar-b'mestone^'  is 
thrust  up  through  the  Millstone-grit.  Want  of  time,  idleness,  and  illness  pre- 
yented  a  dose  examination  of  it«  whidi  it  would  well  repay,  and  more  especially 
if  an  raiploration  of  the  lead-mines  at  Crayen  Gross  oouid  be  arranged  at  the 
same  time. 

Kidderdale  is  one  of  the  nleasantest  little  yalleys  in  England;  its  meadows 
are  luxurious  as  a  summer  Alp ;  its  streams  flow  foil  and  sparkling,  in  beds  of 
limestone  through  deep  fringes  of  richly  foliaged  timber-trees.  Tidck  planta- 
tions line  its  sictes,  ana  either  run  up  to  and  oyer  the  summits  of  the  hiUs,  or 
only  Just  permit  the  brown  crass  of  the  Millstone-grit  to  peep  oyer  the  tops  of 
the  furs.  Towards  the  head  of  the  dale  these  woms  disappear  from  tiie  hills, 
and  only  hold  their  place  in  the  deep  rayines  ploughed  out  by  the  mountain- 
torrents.  In  one  of  these  the  infant  Kid  disi^pears  into  a  yawning  cayem, 
called  "Goredcm  Pot-hole." 

^  In  following  the  yalley  downwards,  the  rayine  seems  to  be  blocked  up  by  a 
gigantic  precipice  of  limestone,  under  which  is  a  deep  tunnel,  and  into  this  the 
stream  rashes  and  disappears  amongst  the  huge  rocks  that  are  heaped  one  on 
another  in  this  gigantic  portal.  The  blue  mist  comes  eddying  out  into  the  hot 
anr,  and  if  jou  enter  withm,  the  oaye  is  as  chill  as  an  ice-house.  The  white  pre- 
cipice is  fringed  with  ash  and  alder,  and  the  thick  woods  that  fill  the  rayine  make 
it  dark  eyen  at  a  summer's  noon.  The  bizarre  shapes  of  the  rocks,  theyawnii^ 
entrance,  and  the  swaUowed-up  riyer  would,  among  a  people  more  romantic 
than  Yoricshiremen,  haye  eiyen  rise  to  many  a  legeiKl  of  fantastic  superstition. 
There  it  is  so  little  thought  of,  that  a  few  miles  off  the  natiyes  scarce  know  of 
its  existence.    In  rainy  weather  especially  it  is  worth  a  day's  journey  to  visit  it. 

Two  miles  below  tnis  "  swaUow-hole'^  the  riyer  issues  out  of  the  hill-side 
from  beneath  two  natural  rock-arches  in  a  full  dear  stream,  called  "  Nid-hesd ;" 
but  if  not  particularly  inquired  for  in  the  district,  the  place  wiQ  not  be  p^ted 
out  by  the  yiUagers.  Both  these  localities  are  within  easy  distance  of  Harm- 
gate,  which  lies  in  the  throat  of  the  yalley,  and  through  which  runs  the  only 
good  road  into  Nidderdale,  all  the  other  roads  out  of  it  on  each  side  beine  ex* 
oessiyely  steep  and  awkward.    For  a  pedestrian,  howeyer,  nothing  can  be  finer. 


KOTSa   AHD  QUERIES. 


tie  IE  .      

Masbam ;  and  our  Lurt  glance  at  ttie  purple  swells  of  the  healher;  moors  vea 
one  of  regret — abnost  of  pain— &t  leaving  the  fresh  hrectes  and  the  wide 
boriioii  for  the  close  hot  dales  and  still  cliwer,  hotter,  smolj  towns  <rf  York- 
shire.—Edwako  Wood,  F.G.8.,  Siclunond,  Yorksliire. 

Plahu  of  BoDaocETicBJHUB.— Dear  Sir.— You  will  find  on  the  accom- 
paufing  woodcut  ilpires  of  eitremelj  rare  forms  of  Apriocrinites,  or  stem- 
plates  of  the  crinoid,  now  more  eonunonlj  called  b;  D'Ch'bignj's  new  genrric 
name  of  Bourgueticrinus,  instead  of  the  former  term  given  to  these  fossils  bj 


tte  Upper  Cbalk  at  KenLJ 


Fig.  e  is  represented  on  account  of  its  unusual  size.  It  is  firom  Kent 
This  IS  not  in  m J  collection,  having  been  lent  to  me  man;  Tears  since.  All  the 
spectmens  Ggored  on  the  block,  as  also  others  with  remarkable  articulations  in 
mj  collection  not  vet  been  figured,  are  from  the  Upper  Chalk  of  Gravesend. 

In  Dixon's  Qeologj  of  Ejussei,  table  u.,  figs.  37,  38,  are  two  stems  allied  to 
mine.  On  reference  to  Morris's  catalcwue,  page  73, 1  find  other  forms  besides 
the  S.  eliipiiau  have  been  published  bj  D  Orbigny  and  UcCoy. — Very  truly 
yoora,  N,  T.  Wetkbreli,  Highgate. 

Obsebvations  rpoN  Cebtaih  Geolooic&l  Infebences.— Sib,— I  have 
•arefully  considered  the  strictures  which 
my  conunnnication,  for  the  acceptance  ol 
tlut  joa  will  allow  me  some  opportunity  of  extricating  myself  from  the  ap- 
parently unfortunate  position  in  which  your  remarks  have  placed  me ;  which  I 
shall  consider  in  order. 

To  sav  that  granite  is  only  a  crystalline  condition  of  rock,  is  just  the  same  as 
saying  that  ice  is  only  water  minus  a  certain  portion  of  its  latent  heat.  It  is 
rock  m  this  condition  which  constitutes  giamte ;  and  inasmuch  as  we  could 
not  decide  whether  any  given  uncrystalltsed  rock  would  become  granite  upon 
igneous  agency,  because  we  have  never  eiperieuced  the  operation,  it  is  uaetess 
to  talk  of  any  rock  which,  if  subjected  to  igneous  agency,  would  become  granite, 
not  knowing  whether  such  coustitntes  any  portion  of  the  earth's  crust.    I  do 


not  understandjour  meaning  when  yon  say  that  granite  may  be  coeval  with  the 
>ewcat  of  the  l^rtiaiv  formations.  You  cannot  mean  to  say  that  its  formation 
s  syiichronal  with  the  London  day,  for  example  ?    As  regards  rocks  dipping 
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into  it,  I  am  aivare  that  ^;iieiss  and  other  metamorphic  rodu  unite  a  cmtaHine 
structure  with  stratificatiou,  and  thus  somewhat  resemble  those  of  purdj 
igneous  agency  ;  but  my  h&uguage  applied  to  rocks  of  a  purely  aqueous  origin, 
so  that  we  agree  on  this  point.  It  is  not  well  in  making  a  few  general  obscrra- 
tions  upon  any  science  to  encumber  oneself  with  minor  considerations,  neverthe- 
less the  metamorphic  rock  could  hardly  be  urged  as  an  objection  to  what  I  have 
said,  inasmuch  as  the  gradual  amalgamation  you  have  spoken  of  could  not  be 
fairly  construed  into  dipping.  In  speaking  of  granite  I  must  include  the 
various  species  of  this  substance.  If  I  am  suppiosed  to  err  in  calling  it  tiie 
oldest  rock,  I  sliall  be  obliged  if  any  person  will  offer  some  reason  for  rejectimg 
this  opinion ;  when,  both  as  regards  this  and  every  sentiment  I  have  of^red,  I 
shfdl,  if  convinced  of  the  falsity  of  them,  be  the  first  to  own  it. 

You  inform  me  that  my  remarks  on  the  time  requisite  for  the  formatioii  of 
strata,  prior  to  historical  tmies,  are  more  illogical  than  the  deductions  of  the 
geologists  I  refer  to ;  but  I  think  I  can  show  that  this  is  not  the  case.  If  I 
supposed  that  my  arffument  had  no  better  foundation  than  you  appear  to  dis- 
cover about  it  I  should  indeed  have  kept  it  to  myself.  I  a)]»oluteiy  deny  that 
I  have  simply  denied  the  truth  of  the  notion  contested :  there  is  a  sabstauti«2 
reason  for  supposing  that  the  earth  was  formed  in  a  short  space  of  time,  apart 
from  geological  considerations;  and  until  geologists  prove  that  the  pectOiar 
appearances  connected  with  strata  formed  prior  to  historical  times  cannot  be 
explained  without  the  supposition  of  the  formation  having  extended  over  a  vast 

ririod  of  time,  I  cannot  assent  to  the  truth  of  their  hypothesis.    You  perceive 
have  assumed  that  these  rocks  present  features  which  are  not  found  in  those 
of  a  later  date  which  have  been  formed  gradually ;  nevertheless,  I  confess  that 
I  have  never  been  enabled  to  discover  in  what  the  peculiarities  consist,  and 
should,  therefore,  be  glad  to  learn  what  they  are,  if  any  exist.    If  these  ancient 
rocks  present  a  different  character  to  those  more  recently  and  far  more  slowly 
formeo,  for  once  adopting  an  hypothesis  as  true,  it  only  proves  that  their  moole 
of  formation  must  have  oeen  very  different,  and  that  it  must  have  been  veir 
rapid,  because  that  of  later  rocks  nas  been  slow.    Consequently,  if  any  suen 
peculiarities  exist,  they  only  prove  the  opposite  of  what  geologists  at  present 
profess  to  draw  from  them.    If  many  g^logists  have  not  considered  this,   I 
wonder  at  it.    If  the  peculiarities  of  character  alluded  to  reiJly  exist,   they 
certainly  must  prove  that  the  formation  of  the  rocks  cannot  have  been  simOar; 
and,  as  we  know  that  recent  rocks,  using  this  term  in  its  geological  sense,  have 
been  slowly  deposited,  they  proye  that  the  earlier  ones  must  naye  been  veij 
rapidly  formed.    It  may  be  thought  that  they  would  prove  that  these  rocks 
were  aeposited  far  slower  thim  the  others,  or  that  this  supposition  is  as  likely 
as  the  other ;  but  many  considerations  show  that  this  hypothesis  lac^  conais> 
tency.    I  doubt,  however,  that  such  peculiarities  exist,  or  any,  if  any  can  be 
found,  which  cannot  be  explained  by  tne  age  of  the  strata  they  characterize. 

My  reference  to  the  Mosaic  record,  so  far  from  being  illogical  or  unphiloso- 
phical,  appears  to  me  to  constitute  a  sound  proceeding.  From  that  account  I 
gather  some  reason,  if  I  was  sure  that  I  understood  it  as  it  is  intended  to  be 
understood,  I  should  say  irresistible  reason  for  supposing  that  the  earth  was 
created  in  a  short  space  of  time.  Geologists  inform  us  that  this  was  not  the 
case,  and  surely  I  am  not  illogical  in  demanding  a  satisfactory  reason  for  their 
opinion,  before  acquiescing  in  it.  It  is  often  said  that  the  two  records,  nature 
and  revelation,  should  not  be  confused  together ;  but,  wliile  agreeing  with  this, 
as  regards  scientific  investigation  in  general,  I  maintain  that  tne  obvious  mean- 
ing of  Scripture  should  not  be  considered  figurative,  before  science  has  fully 
proved  that  truth  renders  tliis  necessary.  In  my  third  question,  wliich  you 
very  indefinitely  condemn,  I  liave  given  a  supposition  made  use  of  by  Dr. 
Lardner,  which  appears  to  me  highly  probable.    Prom  your  remarks  about  the 
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perasal  of  geological  writinfi;s  as  a  principal  mode  of  obtaining  a  knowledge  of 
this  science,  1  apprehenS  that  you  consider  my  observations  somewhat 
'^bookish,"  to  use  a  term  sanctioned  by  Locke.  As  to  the  supposed  difficulty 
how  rapidly  precipitated  rocks  shoida  contain  myriads  of  organic  remains,  I 
never  asseiteu  that  this  need  be  supposed.  The  stratified  rocks  may  have  b€«n 
very  rapidly  formed,  after  which  the  earth  may  have  undergone  such  revolutions 
as  to  account  for  the  various  periods  supposed,  consequent  upon  the  presence 
of  certain  fossils  and  remains,  and  the  inaividnal  appearance  of  these  in  various 
strata.  This  would  embrace  the  first  five  verses  ot  the  Mosaic  narrative,  and, 
geologically,  the  so  termed  |)re-adamite  periods.  There  is  no  occasion  to 
imagine  the  first  five  and  following  verses  of  the  Mosaic  narrative  as  describing 
events  immediately  consecutive,  as  other  writers  have  observed;  and  it  is 
probable  that  the  harmony  of  the  two  records  renders  this  necessary,  in- 
asmuch as  the  conjecturable  events  of  the  Deluge  cannot  be  supposed  to 
account  for  the  fact  of  certain  fossils  and  remains  oeing  exclusively  found  in 
csertain  strata. 

I  think  that  you  will  now  consider  my  former  observations  less  unfavourably 
than  before.  They  certainly  did  want  some  explanation,  which  I  have  now  en- 
deavoiured  to  furnish.  There  b  certainly  nothing,  even  in  the  humblest  truths 
of  geology,  to  excite  merriment ;  nevertheless,  absurd  conclusions  with  regard 
to  this  or  any  science  deserve  no  more. — I.  A.  Davies. — We  print  Mr.  Davies 
remarks  in  full,  but  without  comment,  having  laid  down  a  rigid  rule,  from 
which  in  no  case  shall  we  depart,  namely,  of  not  entering  into  any  oontroversiid 
communications.    We  abide  by  our  former  remarks. 

The  P&e-Adamitb  Ages. — Sib, — I  believe  that  geologists  have  not  yet 
decided  how  many  distinct  revolutions  of  animal  existence  the  earth  had  seen 
prior  to  the  era  of  man.  Now,  inasmuch  as  we  cannot  say  how  many  and 
what  species  of  strata  were  simultaneously  uppermost,  I  do  not  see  how  this 
question  can  be  decided.  The  various  fossils  found  in  the  three  great  series  of 
rocks  cannot,  in  my  opinion,  decide  the  point,  inasmuch  as  the  various  strata 
uppermost  at  various  times  remain  unknown.  And  as  an  inquiry  analogous  to, 
and  perhaps  somewhat  connected  with  this,  the  supposed  knowledge  of  rocks 
beyond  the  range  of  our  experience  should  be  noticed.  We  cannot,  from  the 
nature  of  the  case,  say  positively  how  rocks  unseen  by  human  eye  are  situated 
with  respect  to  one  another,  for  which  reason  I  cannot  make  much  of  the 
various  theoretical  sections  of  the  earth's  crust  which  geologists  sometimes 
frame,  and  with  which  they,  in  my  opinion,  more  mystify  than  enlighten  their 
readers.  It  is  true  that  we  may  make  probable  conjectures  concerning  these 
matters,  but  absolute  certainty  is  out  of  the  question,  until  direct  evidence  has 
been  obtained ;  which  of  course  can  never  be  the  case.  Yet  we  may  be  more 
certain  with  regard  to  other  phenomena  of  unseen  rocks.  Granite,  or  the 
granites,  for  example,  may,  from  their  obvious  quantity,  perhaps  according  to 
appearance  exceeain£^  that  of  any  other  rock,  and  their  possessing  certain 
cnemical  and,  especiaUy  as  regards  durability,  mechanical  principles,  be  regarded 
as  the  oldest  and  lowest  rocks,  forming  the  inner  side  of  the  earth's  crust ; 
and  being,  consequentl}r,  in  direct  connection  with  the  matter  of  volcanos. — 
I.  A.  Davies. — ^There  is  no  reason  to  suppose  that  there  have  been  any  gdven 
number  of  distinct  revolutions  of  animal  existence;  the  changes  have  oeen 
gradual  and  successive,  without  any  general  and  total  break.  The  arbitnuy 
ai\'isions  for  scientific  grouping  must  not  be  mistaken  for  real  gaps  in  the  order 
of  nature. 

Origin  op  the  METAMoaPHic  Rocks.— Sin, — I  think  that  the  difficulty 
respecting  the  origin  of  these  rocks  is  considerably  reduced  upon  the  adoption 
of  an  hypothesis,  made  use  of  by  Dr.  Lardner,  respecting  their  gradual  precipi- 
tation upon  those  of  an  igneous  nature.    By  this  it  stands  to  reason  that  they 
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would  acquire  a  crystallme  natnie.  TIiiib  some  of  the  ingredieats  found  as 
oomponents  of  gnmite  and  other  igneous  rocks  would  be  deveLooed.  This 
may  be  supposed  to  be  the  effect  of  heat,  which  would  affect  what  would 
otherwise  be  ordinarily  stratified  rocks.  I  consider  that  this  hypothesis  is 
much  strengthened  by  the  fact  (assuming,  as  from  the  nature  of  granite  I  think 
I  may,  that  this  eeobcical  doctrine  is  a  iact)  that  these  rocks  underiie  tiiose 
properly  stratified  ana  fosafliferous.  The  metamorphic  rocks  appear  to  be 
ordinary  stratified  rocks  subjected  to  the  influence  of  heat  The  hypothesis 
alluded  to,  if  accepted  as  true,  or  even  probable,  explains  their  position.  The 
heat  of  the  igneous  rocks  would  not  reach  those  purely  sedimentary,  but  only 
alter  rocks  imh  which  they  were  directly  connected.  If  it  be  said,  as  it  has 
been,  that  some  metamorphic  rocks  do  not  exhibit  the  influence  of  heat,  I  ad- 
vise that  the  objectors  consider  the  effect  of  age  upon  auy^  deposit ;  and  also 
the  way,  the  possible  way,  in  which  this  phenomenon  can  be  accounted  for,  if 
ther  can  discover  aaj,  and  reject  this  e3q;»huiation.  I  do  not  see  what  other 
explanatory  hypothesis  can  be  found. — ^I.  A.  Dayiss. — ^How  sedimentary  mat- 
ter or  any  precmitate  could  be  deriyed  from  hif^y  heated  basementran:,  as 
Lardner's  nypotiiesis  requires,  it  is  difficult  to  conceiTC.  As  altered  sedi- 
mentary matter  (sand,  day,  and  limestone)  the  mat^srials  of  the  metamorphic 
rocks  might  pkhuy  have  come  from  the  wute  of  the  first  uprising  lands. 

The  position  of  the  metamorphic  rocks  in  relation  both  with  the  igneous  rocks 
and  unaltered  sedimentary  roeks  affords  incontrovertible  evidence  of  their 
having  been  usual  sediments  altered  and  distorted  by  heat. 

SuGGEsnoN  BSSFECTDfe  RocK-BASi]rs.--^i]t, — ^Whilst  reading  in  your 
periodical  for  August  the  interesting  article  hj  Mr.  Rupert  Jones  on  the 
weathering  of  granite,  a  conjecture  presented  itself  to  me  as  to  the  pro- 
bable cause  of  the  primary  basins  on  some  of  the  surfaces  of  the  granite,  it  is 
this — whether  the  imsins,  if  they  correspond  with  distinct  masses  of  rock,  may 
not  be  produced  by  the  shrinking  of  compressed  cooling  masses.  I  mi^t  a^ 
in  illustration,  I  conceived  that  a  like  process  might  occasion  the  concave  and 
convex  joints  in  the  basaltic  pillars  at  the  Giant's  Causeway.  This  is  merely 
a  suggestion,  which  mav  or  may  not  be  triable ;  if  it  be,  you  are  quite  at 
liberty  to  publish  it  should  vou  think  fit. — ^Tours  respectfully,  GrEOBGE  Rehnixg, 
Sheffield. — Our  corresponaent  will  see  in  Mr.  Rupert  Jones'  paper,  at  pages 
307  and  308,  that  the  effects  of  contraction  in  coolii^  have  not  escaped  observa- 
tion ;  and  he  will  further  see,  at  page  311,  that  Mr.  Ormerod  reocu^nizes  the 
horizontal  planes  of  fracture  or  fissurage  as  probably  timiting  the  depth  of  at 
least  some  of  the  basins.  We  may  take  this  occasion,  in  rderenoe  to  the  re- 
marks of  our  correspondent,  Mr.  Drake,  in  our  September  number,  on  the  artificial 
origin  of  rock-biisins,  to  express  our  re^t  that  Mr.  Rupert  Jones  did  not  refer 
to  that  interesting  aspect  of  the  subject;  probably  he  wished  that  readers 
should  refer  on  this  point  to  Mr.  Omerod's  valuable  memoir  from  which  he 
lar^y  (quoted,  and  in  which  will  be  found  some  observations  on  the  circular 
cavities  m  boulder-blocks  in  stream-courses,  to  which  dass  of  basins  Mr.  Drake 
refers  in  the  latter  part  of  his  communication. 

Localities  vojl  MAififATJAu  Remains. — Bones  of  elephant,  rhinoceros, 
and  ox  from  the  gravel,  at  Brockhall,  Lawford,  w^re  presentea  to  the  Geological 
Societv,  in  1833,  oy  the  Rev.  Wm.  Thornton.  Shells,  and  bones  of  mammalia, 
from  Stutton,  Suffolk,  were  also  presented  by  Mr.  Edw.  Charlesworth  in  1835. 
— F.G.S.,  London. 
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Natural  Hisiorv  of  the  European  SeoM. — By  the  late  Professor  Edward 

ForDes  and  R.  A.  Godwin-Austen,  Esq.,  E.R.S. 

If  anything  could  give  us  pleasure,  and  at  the  same  time  pain,  it  would  be  to 
reiriew  a  postuumous  book  of  Edward  Forbes — we  write  not  the  prefix  "  Pro- 
fessor," for  the  two  simple  words  are  their  own  glory,  the  reality  of  wliich  no 
addition  could  increase.  Amongst  the  very  earliest  of  our  encouragers  in  the 
pursuit  of  natural  history  we  remember,  as  many,  many  others  in  their  own 
cases  must  do  the  like,  the  amiable  courtesy  bsmSl  gentleness  with  which  that 
great  man  would  at  all  times  assist  our  inquiries  by  the  ready  explanations 
which  his  vast-extended  knowledge  enabled  him  instantly  to  give. 

One  half  the  book  before  us  was  penned  by  Edward  Forbes,  the  remainder 
has  been  completed  by  his  friend — ^indeed  a  treasurable  title — and  literary  ex- 
ecutor, Mr.  Godwin-Austen.  Well-known  and  appreciated  for  his  scientific 
acquirements,  in  no  better  hands  than  his  could  sucn  a  task  have  been  placed ; 
but  all  the  world  knows  how  charmingly,  and  yet  how  philosophically  the 
professor  wrote ;  and  in  few  tasks,  therefore,  ooula  it  be  more  dimcult  to  ac- 
quire a  successful  result  than  in  the  completion  of  an  unfinished  work,  however 
simple  might  be  its  charact^,  of  a  man  esteemed  alike  as  an  individual,  an 
author,  and  a  philosopher. 

The  history  of  the  present  volume,  one  of  Mr.  Van  Voorst's  projected 
series  of  "  Outlines  of  tne  Natural  History  of  Europe,"  is  briefly  told  m  the 
preface.  Three  books  under  the  above  title  were  proposed  some  years  since  to 
oe  issued ;  Professor  Henfrey  undertook  the  subject  of  the  "  Vegetation  of 
Europe,"  Professor  Forbes  "The  Natural  History  of  the  European  Seas,"  and 
the  latter  suggested  to  Mr.  Austen  to  do  "  The  Geological  History  of  the 
European  Area."  Professor  Henfrey*s  book  appeared  in  1852,  and  that  by 
Professor  Forbes  was  announced  for  1853.  With  the  work  and  engsj^ments 
then  pressing  heavily  upon  him,  no  one  was  surprized  at  its  not  appearmg,  and 
indeed  it  is  probable  nis  own  additional  studies  and  the  further  researches 
desirable  might  have  made  him  wish  for  a  little  delav  before  he  committed 
himself  to  any  general  views  on  the  marine  fauna  of  tne  European  seas.  In 
IS 55,  the  life  and  labours  of  one  of  the  most  eminent  naturalists  our  native  land 
has  ever  produced  were  suddenly  cut  off,  and  the  little  book,  half-finished,  half- 
printed,  of  which  a  few  more  months  of  his  sojourn  amongst  us  would  have 
sufficed  for  the  perfecting,  has  passed  over  to  his  friend  for  completion. 

Professor  Henfrey,  the  author  of  the  first  of  the  series  of  "  Outlines  of  the 
Natural  History  of  Europe,"  too,  has  passed  away  from  amongst  us. 

No  one  element  of  recent  investigation  has  a  mater  bearmg,  or  is  likely  to 
throw  more  light  upon  the  ancient  geographical  and  physical  conditions  and 
distribution  of  the  ancient  extinct  creations  of  our  planet  than  the  results  of 
those  accurate  dredgings  of  the  sea-bottom,  to  which  Edward  Forbes  himself 
^ve  so  strong  an  impetus,  and  those  notations  of  organic  forms  occurring  with- 
in special  zones  of  depth,  and  the  limitations  of  special  groups  within  certain 
geo^rapMcal  areas.  The  bearings  of  these  results  upon  tossil  organic  remains 
IS  of  the  highest  value,  and  this  book  places  all  that  is  known  before  us  in  a 
quiet,  unostentatious,  but  powerful  maimer.  It  is  in  fact  a  book  of  reference, 
but  with  these  exceptions  to  the  almost  universal  character  of  books  of  that 
class,  that  it  is  small,  condensed,  and  not  voluminous,  and  that  it  is  pleasantly 
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readable.  It  beffins  witb  an  introductory  cbapter  in  Forbes'  own  easy  polished 
style,  in  wbich  the  general  distribution  of  organic  life  into  distinct  botanical 
and  zoological  provinces  of  greater  or  less  extent,  according  to  their  degree  of 
limitation  by  pnysical  or  climatal  conditions,  is  succinctly  pointed  out.  These 
provinces  are  not  so  entirely  distinct,  each  from  its  neighbour,  but  that  some  com- 
mingling of  the  characteristic  life-forms  take  place  in  the  boundary  regions 
which  infringe  upon  each  other.  These  provinces,  as  understood  in  this  work, 
are  areas  "  within  which  there  is  evidence  of  the  special  manifestation  of  the 
Creative  Power ;  that  is  to  say,  within  which  there  have  been  called  into  being 
the  originals,  or  protoplasts,  of  animals  or  plants." 

The  aborigines  of  these  areas  in  the  lapse  of  time,  or  through  the  aHered 
geographical  and  physical  conditions  of  our  planet,  may  become  mixed  up  with 
emigrants  from  otner  provinces,  and  even  exceeded  by  them  in  numbers.  The 
distinguishing,  therefore,  of  the  original  types  and  the  determination  of  the 
causes  which  have  produced  and  directed  the  invasion,  are  among  the  problems 
which  the  investigator  of  the  distribution  of  animated  creatures  has  to  endeavour 
to  solve.  In  the  investigation  of  the  fauna  or  flora  of  a  province  "  the  diffusion 
of  the  individuals  of  the  characteristic  species  is  found  to  indicate  that  the 
manifestation  of  the  creative  energy  has  not  been  equal  in  all  parts  of  the  area, 
but  that  in  some  nortion  of  it,  that  usually  more  or  less  central,  the  genesis  of 
new  beings  has  oeen  more  intensely  exerted  than  elsewhere.  Hence,  to  re* 
present  a  province  diagrammatically,  we  might  colour  a  nebulous  space,  in 
which  the  intensity  of  the  hue  would  be  exliibited  towards  the  centre,  and  be- 
come fainter  and  fainter  towards  the  circumference."  This  feature  of  zoological 
and  botanical  provinces  gives  rise  to  the  term  " centres  of  creation*^  which 
Forbes  and  others  have  applied  to  them.  Nowhere  do  we  find  a  province  re- 
peated, or,  in  other  words,  "  no  species  has  been  called  forth  originally  in  more 
areas  than  one.  Similar  species,  to  which  the  term  representative  is  mutually 
applied,  appear  in  areas  distant  from  each  other,  but  under  the  influence  of 
similar  physical  conditions."    The  term  specific  centre  has  been  employed  to  ex- 

Sress  the  point  upon  which  each  species  had  its  origin,  and  whence  its  indivi- 
uals  have  spread  and  radiated.  In  the  course  of  its  diffusion,  or  during 
the  lapse  of  time,  a  species  mav  become  extin^ished  in  its  original  centre, 
and  groups  of  individuals  may  tnus  become  isomted  at  spots  far  distant  from 
each  other.  Indeed,  the  true  specific  centre  in  some  cases  may  be  rightly 
placed  in  the  rock-strata  of  the  earth,  involving  the  necessity  of  tracing  the 
mstory  of  the  species  backward  in  time,  and  of  investigating  its  connection 
with  geological  changes. 

Provinces  also,  like  species,  must  be  traced  back  to  their  history  and  origin  m 
past  time ;  for  palsBontological  research  exhibits  the  phenomenon  of  provinces  in 
time,  as  well  as  provinces  in  space.  Species,  moreover,  have  a  centering  in  geo- 
logical time  as  well  as  in  geographical  space,  and  no  species  are  repeated  in  time, 
tlukt  is,  there  has  been  no  recreation  of  any  same  specinc  form ;  while  "  the  distri- 
bution of  the  individuals  of  fossil  species  also  mdicates  their  diffusion  f^m 
some  unique  point  of  orijgiD,  and  consequently  goes  to  support  the  notion  of  the 
connection  of  these  individuals  through  the  relationship  of  descent,  and  the 
derivation  of  them  all  from  an  original  protoplast." 

The  sea-board  of  Europe  extends  tlux)ugh  four  degrees  of  latitude  and  six  of 
longitude,  from  within  the  Arctic  Circle  to  the  Pillaurs  of  Hercules,  with  a  last 
ana  isolated  portion  constituting  the  north-west  border  of  the  Caspian  Sea. 
Along  such  a  range  of  shore,  extending  through  various  climates,  from  the 
warm  and  sunny  confines  of  Africa  to  the  ice-bound  chSs  of  Nova  Zembla  and 
Spitsbergen,  there  are  many  and  diversified  assemblages  of  animated  creatures. 
Those  wnich  "  delight  in  tne  chilly  waters  of  the  An^tic  Ocean  must  be  Tery 
<);ff»%«»at  from  those  which  revel  in  the  genial  seas  of  the  south ;   whilst  the 
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temperate  tides  that  lave  our  own  favoured  shores  cherish  a  submarine  popula 
tion  intermediate  in  character  between  both."  Thus,  chiefly  by  the  labours  of 
Forbes^  the  European  sea-area  has  been  divided  into  six  zooloeical  provinces, 
within  which  he  considered  there  were  to  be  reckoned  as  manv  distinct  centres 
of  creation.  The  first  and  northernmost  being  the  Arctic,  "extending  through- 
out that  portion  of  the  European  seas  within  the  Arctic  Circle.  The  second, 
the  Boreal  *'  including  the  seas  which  wash  the  shores  of  Norway,  Iceland,  the 
Faroe,  and  the  Zetland  Isles.  The  tliird,  the  Celtic,  "  in  which  nutk  the  British 
s^s,  the  Baltic,  and  the  shores  of  the  continent  from  Bohuslan  to  the  Bay  of 
Biscay."  The  fourth,  the  Lusitanian,  includes  the  Atlantic  coasts  of  the  ren- 
insula.  The  fifth,  the  Mediterranean,  includes  also  the  Black-sea ;  and  lastly, 
the  Caspian,  a  region  now  completely  isolated  from  all  the  others.  All  these 
provinces  are  succinctly  but  perfectly,  as  far  as  existing  knowledjge  goes,  con- 
sidered in  their  geographical,  physical,  and  geological  relations,  and  the 
characteristic  life-mrms  of  each  carefully  made  out.  Of  these  it  was  suggested, 
however,  by  Forbes  that  the  Mediterranean  and  its  dependencies  may  possibly 
be  a  chain  of  offsets  from  the  Lusitanian  area;  while  Mr.  Austen  seems  to  con- 
sider the  Boreal  fauna  as  a  modification  of  the  Arctic.  In  the  chanter  on  the 
geoe:raphical  distribution  of  shells  in  Mr.  Woodward's  "  Manual  of  MoUusca," 
uie  usts  of  shells  occurring  in  the  several  marine  re^ons  are  tabulated,  and  these 
lists  will  be  found  to  be  useful  companions  to  this  "  History  of  the  European 
Seas."  In  the  ninth  chapter  "On  the  Distribution  of  Marine  Animals," 
amonffst  other  interesting  topics,  that  of  those  "outliers,"  or  remarkable 
asaembla^  at  spots,  often  far  distimt  from  the  present  boundaries  of  a  pro- 
vince^ of  animab  of  its  characteristic  species,  is  treated  very  forcibly  in 
its  geological  aspect.  Such  assemblages,  for  example,  often  occur  within 
our  own  Celtic  province,  and  are  so  peculiar  and  so  isolated  that  they  can  not 
be  acoounted  for  by  any  facts  connected  with  the  present  disposition  of  cur- 
rents, or  other  transporting  influences.  They  are  "  usually  located  in  a  hole 
or  valley  of  considerable  £pth,  from  eighty  to  beyond  one  hundred  fathoms, 
and  consist  of  species  of  molluscs  of  a  more  northern  character  than  those  of 
the  £one  or  province  in  which  they  occur." 

"The  explanation  which  Edward  Forbes  gives  of  these  'outliers'  is  as 
follows : — ^When  the  bed  of  the  sea  of  that  period,  when  in  our  latitudes  the 
fauna  was  more  northern  than  it  is  now,  was  upheaved,  the  whole  was  not 
raised  into  dry  land,  but  tracts  of  greater  depth,  and  which  consequently  were 
tenanted  by  peculiar  forms,  still  remained  under  water,  though  under  dmerent 
depths.  In  these  changes  a  portion  of  a  fauna  would  be  destroyed,  but  such 
species  as  could  endure  alterations  in  vertical  range  would  live  on." 

Of  such  outliers,  or  isolated  groups  of  fossil  remains,  Mr.  Austen  quotes  the 
remarkable  instance,  noticed  by  M.  Barrande,  of  a  patch  in  one  of  the  lower 
divisions  of  the  great  Paheozoic  series  of  Bohemia,  of  as  many  as  sixty  species 
of  forms  not  agreeing  with  those  characterizing  the  horizon  in  which  they  occur. 
These  forms  are  surmounted  by  beds  containing  the  characteristic  species  of 
the  same  lower  division,  but  the  sixty  species  thus  isolated  appear  again  as  a 
component  part  of  the  fauna  of  the  "  upper  division"  of  the  same  palaozoio 
series.  Sucn  isolated  assemblages  are  regarded  by  Mr.  Austen  as  true  outliers, 
and  "  will  serve  to  suggest  curious  and  interesting  geological  inferences  in  the 
earlier  history  (both  natural  and  physical)  of  the  European  area." 

Of  the  antiquity  of  the  fauna  of  the  European  seas,  Mr.  Austen  writes : 
"  The  fauna  of  the  European  seas  dates  back  its  origin  or  first  appearance  to 
times  which,  on  the  scate  of  tlic  geologist,  follow  next  after  the  Numraulitic 
period  (Eocene).  So  fur  as  Europc4iii  seas  are  conceracd,  they  do  not  contain 
a  single  species  in  common  with  tlic  forms  of  the  nuinmulitic  group.  The 
earliest  records  of  the  occupation  of  the  Atlantic  by  any  existing  forms  are 
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certain  old  sea-beds  which  are  scattered  st  interrals  orer  some  of  tbe  westers 
departments  of  France,  extending  inland  idong  the  yaHej  of  the  Loii^  as  far 
eastward  as  beyond  Blois,  to  be  met  with  in  some  of  its  brandies  northwanfe 
— an  old  arm  of  the  Atlantic,  with  dimensions  nearly  eqnal  to  those  of  our 
English  Channel,  long  since  kid  dry.  These  old  sea-beds  are  the  '  FahiBs  of 
Touraine.* " 

Lower  down  to  the  somth,  from  the  Island  of  Ol^n  across  to  the  Adoor, 
was  another  great  indent  of  the  Atlantic — an  eastern  extension  of  the  Bay  of 
Biscay.  Over  this  once  depressed  area  there  are  sea-beds  which  contain  an 
assemblage  like  that  of  the  Touraine  deposits,  the  Faluns  Jaunes  of  Grateloup." 

He  farther  regards  the  fauna  of  the  Atlantic  as  primarily  composed  of  a 
northern  and  a  southern  element,  and  "  It  is  to  be  remarked,"  he  says,  "thai 
the  northern  constituents  of  our  present  Atlantic  fauna  are  not  met  with  in  the 
older  fauna  of  the  Faluns,  nor  in  the  equivalent  assemblages  farther  south. 
Northern  forms  had  not,  at  that  time,  extended  into  that  part  of  the  Atlantic 
which  lies  west  and  south  of  the  British  Islands.  Their  great  migration  south- 
wards took  place  subsequently  to  those  great  physical  changes  which  oonverted 
mto  dry  land  thoseportions  of  western  France  abovereferred  to,  and  which  changes 
were  trifling  in  amount  when  compared  with  those  of  the  same  date  in  other 
parts  of  the  Atlantic,  and  within  the  Mediterranean  area.  The  physical  change 
which  liberated  the  northern  fauna  has  been  indicated  on  independent  consi- 
derations. It  has  been  shown  that  there  is  good  evidence  of  the  former  conti- 
nuity of  a  coast-line  from  the  north  of  Greenland  to  the  north  of  Ijapland,  and 
that,  consequently,  the  Atlantic  did  not  then  communicate  with  tnc  Aix?tic 
basin ;  it  was  only  when  this  barrier  was  removed  that  a  free  passage  south 
was  opened  out  to  Arctic  forms." 

With  the  exception  of  a  limitation  at  its  northern  extremity,  "the  Atlantic 
is  an  old  area  of  depression.  There  was  an  Atlantic  Ocean  for  the  nummulitic, 
cretaceous,  and  palieozoic  periods,  during  each  of  which  it  hadit^  distinct 
zones  of  distribution  in  latitude,  as  well  as  its  corresponding  provinces  of 
representative  forms  on  its  opposite  sides." 

With  other  equally  interesting  topics  and  reflections,  the  remaining  chapters 
conclude  a  book  which,  from  its  intrinsic  value  and  moderate  price,  will  doubt- 
less meet  with  an  extensive  sale,  and  prove  a  useful  foundation  as  well  as  an 
encouragement  to  further  investigations  by  naturalists  of  the  interesting  sub^ 
ject  to  whicli  it  is  devoted. 


Dura  Den :  A  Monograph  of  the  Yellow  Sandstone,  and  its  remarkabU  Fossil 
Remains.  By  John  Anderson,  D.D.,  F.G.S.,  F.P.S.,  &c.  Edinbutgh; 
Thomas  Constable  and  Co.    London :  Hamilton,  Adams  and  Co.,  1859. 

Fifcshirc,  the  general  contour  of  which,  in  it^  gentle  and  undulating  outlines, 

partakes  more  of  the  aspect  of  the  English  downs  than  of  the  bolder  and  more 

rugged  features  of  the  Scottish  mountain-tracts,  forms  the  eastern  portion  of 

the  ^grcat  central  coal-district  of  Scotland.    The  Ochils,  a  chain  of  trap-hills 

varymg  in  the  extent  of  their  range  from  four  hundred  feet  in  height  to  nearly 

three  tliousaud  in  l^neleugh  and  Dalmyatt,  traverse  its  northern  boundary, 

and  with  the  short  but  elevated  table-land  of  the  Lomonds  niuuiug  through 

the  central  portion,  separate  the  county  into  thre«  well-defined  subordinate 

regions  corresponding  to  three  equally-marked  geological  distinctions.    From 

the  Lomond-heights  the  view  is  sfjoken  of  as  charming.     "  Overlooking  the 

^0  rouiity,  and  the  two  noble  rivers  by  which  it  is  encompassed,  with  the 

- 1»  Ocean  to  the  East,  the  town  of  Stirling  and  the  '  lofty  Ben  Lomond' 

est,  the  rugged  serrated  outline  of  the  Grampians  to  the  north,  and 
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the  extensive  plains  of  the  Lotliians,  begirt  by  the  Pentlonds  and  Lammer- 
niuirs,  the  Bass  and  Berwick-Law  to  the  south  ;  the  prospect  from  either  sum- 
mit inav  vie  with  any  in  the  kiogdom,  presenting  at  once  to  the  eye  whatever 
is  necessary  in  water,  forest,  and  mountain  to  form  the  beautirul,  the  pic- 
turesque, or  the  grand."    The  palace  of  Falkland  lies  at  the  base  of  the  East 
Liomond,  and  in  the  midst  of  the  deep  blue  waters  of  Loch-leven  stand  the 
ruins  of  the  keep  in  which  the  unfortunate  Mary  Stuart  was  imprisoned  by  her 
subjects.    Towards  the  southern  boundary  of  this  county,  near  a  tributary  of 
the  river  Eden,  between  the  well-known  towns  of  Cupar  and  St.  Andrews,  is 
Dora  Den,  famous  in  geological  circles  for  its  "  yellow  sandstone,"  the  beautiful 
fossil  fish  entombed  in  whicn  have  given  celebrity  to  this  locality  in  every  quar- 
ter of  the  world.    Most  of  the  species  peculiar  to  this  "yellow  sandstone    are 
figured  in  Agassiz'  grand  work  the  "  roissons  Eossiles,"  and  in  that  author's 
separate  memoir  on  the  fishes  of  the  Old  Red  Sandstone  (Monographie  dts  Poissons 
Jo9silea  da  Vieux  Ores  Rouae).     The  present  monograph  in  a  scientific  point  of 
view  derives  one  of  its  cnief  values  from  the  descriptions  of  the  new  piscine 
forms  Fhaneropleuron  Andersoni,*  and  Glyptoltemus  Kiunairdi,  by  Professor 
Huxlev. 

Of  br.  Anderson's  own  labours  we  may  sav  that  he  has  usefuUy  compiled 
the  observations  of  other  geologists  on  the  zoological  and  physical  character  of 
the  Old  Red  sandstone,  and  that  he  has  done  full  justice  to  the  opinions  of 
Murchison,  Austen,  and  Page  on  the  origin  of  that  formation,  bringing  promi- 
nently forward  Mr.  Austen's  ingenious  speculations  on  its  possible  lacustrine 
origin.  The  inference  of  its  marine  character  derives  its  strongest  support 
from  the  enormous  thickness  of  the  conglomerates  in  Scotland  and  Hereford, 
for  the  fishes  may  well  be  freshwater,  and  their  admixture  or  concurrence  with 
marine  forms  in  the  Russian  eqiiivalent  of  this  deposit  may  be  due  to  a  possible 
habit  of  their  visiting  the  sea,  like  the  sturgeon,  at  certain  periods,  or  to  their 
having  lived  so  near  the  sea  as  to  be  swept  down  by  floods. 

But  while  wishing  to  favour  and  encourage  this,  as  we  always  desire  to  do 
every  monographic  work,  we  can  not  help  regretting  that  many  errors  of  state- 
ment, as  well  as  typal  incorrectnesses,  have  been  allowed  to  pass  forth  to  the 
world. 

Nothing  is  more  essential  to  scientific  books  than  absolute  correctness,  and 
in  such  a  monagraph  as  this  of  Dura  Den,  we  ought  not  to  find  Pterygotus  spelt 
with  an  improper  o  (p.  23)  for  the  proper  y,  Encrinites  spoken  of  ana  described 
(p.  93)  as  corals  (!).  Nor  should,  an  mverted  illustration  as  that  of  the 
ctiaracteristic  heterocercal  tail  (p.  39),  be  allowed  to  escape  notice.  Truths  are 
easily  distinguished  by  the  learned  from  casual  errors,  but  it  is  difiercnt 
with  the  not  skilfully  versed :  to  detect  one  error  is  suggestive  to  them  of  ano- 
ther, and  they  naturally  argue  if  an  author  blunders  in  small  things,  he  is  not 
reliable  for  the  more  important ;  thus  many  a  valuable  treatise  has  been  cast 
aside,  and  every  author  who  does  not  heed  such  minor  matters  wiU  ever  be 
subject  to  the  like  neglect. 

Associated  as  Dr.  Anderson's  name  is  with  the  early  history,  and  the  compli- 
mentary nomenclature  of  the  fossil  fish  of  Dura  Den,  to  no  one  could  we  have 
looked  more  appropriately  for  an  account  of  that  highly  interesting  and  beautiful 
locality ;  and  appearing  as  this  work  did  at  the  period  of  a  great  gathering  of 
learned  gentlemen  (the  British  Association  Meeting),  patronized  Dy  applaud- 
ing royalty,  it  must  have  proved  a  tempting  bijou  for  the  many  visitors  tliat 
the  Den,  from  its  proximity  to  the  scene  of  scientific  action,  would  have  had  on 
the  late  occasion,  and  whom  we  are  sure  received  a  thorough  Scottish  welcome 

*  The  term  Oltfptuntg  was  applied  by  AgOBsiz  to  some  ftvgmeuta  of  this  fish  :  that  author 
coacors  in  Professor  Hoxl^s  more  descriptive  generic  name. 
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and  entertainment  from  its  kind-hearted  and  hospitable  author.  The  book  also 
receives  an  additional  charm  in  the  pretty  drawmgs  of  the  typical,  as  ^vn^  as 
handsomci  HolaphcAius  Aiukrsoni,  by  Lacfy  Kinnaird — a  name  also  interestingij 
associated  with  tne  fossil  trophies  of  Dura  Den. 


Remarks  oh  the  Geologjf  of  Cormcall  ami  Devon.    By  Capt.  Chables  Thoscas, 
of  Dolcoath  Mine,  Camborne. 

In  a  country  like  £nffland,  where  great  wealth  and  political  position  is  due  in 
no  small  extent  to  the  development  of  its  mineral  and  industrial  resouroesy  it  is 
always  a  matter  of  importance  to  observe  how  far  science  can  be  bronsht  to  mid 
in  the  furthering  of  tnese  great  material  objects.    Of  course  we  all  \now  the 
opinion  of  the  "practical"  man  of  the  old  scnool  on  this  subject.     Science,  ac- 
cording to  his  views,  was  a  sneaking  kind  of  thins,  well  enoush  for  a  !Fren<di- 
man  or  a  German,  but  something  quite  beneath  the  "  practical  common  sense" 
of  a  true  bom  John  Bull.    In  the  army  or  navy,  the  farm  or  the  mine,  it  was 
everywhere  the  same.    The  last  twenty  years,  however,  lias  a  good  deal  changed 
this;  science  is  now  popular  enough — mdeed  almost  toopopuw,  for  while  every 
one  wants  to  know  i^  tnere  are  many  who  won't  take  the  trouble  of  learning  i^ 
but,  on  the  strength  of  a  week's  "cram,"  pretend  or  unagme  they  know  all 
about  it.    Whatever  may  be  its  other  virtues,  a  retiring  dmdenoe  is  ocrtainlj 
not  a  characteristic  of  the  nineteenth  century. 

But  in  the  midst  of  all  this  progress — real  and  sound,  as  well  as  hasty,  shal- 
low, and  superficial — there  is  one  comer  of  our  isle  to  which  we  can  turn  and 
see  the  gooa  old  reign  of  "  practical  common  sense"  unshaken  and  inunoveable. 
In  the  royal  county  of  Comwall  scientific  innovation — if  proposed  to  be  applied 
to  the  working  of  its  ereat  metallic  resources — would  meet  with  pretty  much 
the  same  feeuncs  as  M.  Mazzini's  doctrines — ^if  proposed  to  be  applied  to  the 
government  of  uie  state — might  be  expected  to  excite  in  the  bosoms  of  Uie 
ruling  powers  of  Naples.  Here  at  least — alone  we  believe  among  all  our  in* 
dustrui  communities — not  only  will  they  not  exert  themselves  to  procure  sonie 
scientific  education,  but  when,  by  the  munificence  of  a  few  gentlemen,  it  is 
brought  home  to  their  door,  they  literally  won't  have  it.  A  true  bred  Gonush 
miner  would  as  much  abhor  soding  his  mind  with  scientific  "  theories,"  as  a 
high  cast  Brahmin  would  of  polluting  his  lips  with  the  flesh  of  cow-beef.  But 
it  IS  only  an  act  of  justice  to  admit  tnat  while  this  is  generally  the  case  among 
the  Cornish  miners,  there  are  yet  some  exceptions ;  there  are  some  who  really 
desire  knowledge,  although,  from  the  circumstances  that  surround  them  there 
are  only  few  who  succeed  in  attaining  it,  and  those  few  generally  disconnect 
themselves  socially  from  their  class,  which  has  become  distasteful  to  them,  and 
pass  into  another  sphere.  Of  those  who  do  seek  earnestly  after  scientific  luiow- 
ledge,  and  yet  wholly  fail  in  attaining  it,  the  author  of  the  pamphlet,  whose 
title  we  have  put  at  the  head  of  this  notice,  is  an  excellent  type. 

Captain  Charles  lliomas,  of  Dolcoath  mine,  is  deservedly  one  of  the  most 
trusted  and  respected  mining  agents  in  Comwall — ^A  man  of  solid  sense  and 
respectability,  he  is  above  tne  petty  and  mean  vanity  of  many  of  his  dass 
winch  induces  them  to  assumes  a  pseudo-scientific  knowledge  u)r  the  purpose 
of  attaining  notoriety.  As  he  honestly  says  himself,  "  I  aim  rather  at  beine 
understood  by  miners  than  being  scientific.  Of  a  man  like  this,  while  we  shaO 
speak  plainly  of  his  erroneous  notions,  we  need  not  say  we  entertain  a  hearty 
personal  respect. 

Before  we  go  further,  we  shall  say  a  few  words  on  the  subject  of  observation, 
and  the  impossibility  of  placing  any  reliance  upon  the  aUedged  "  facts"  put 
forth  by  non-scientific  i)ersons.    The  following  excellent  obsen'ations  in  a  recent. 
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numbcar  of  the  "  Saturday  Review"  are  so  much  to  the  purpose,  that  we  cannot 
better  express  our  own  opmion  than  by  quoting  them. 

"Liebig  justly  notices  the  excessive  difficulty  of  really  good  observation.  It 
is  an  art  only  acquired  by  long  practice  and  culture.  People  speak  of  facts 
with  a  confidence  which,  to  the  [milosopher,  is  auite  amusing.  He  is  as  ready 
as  they  can  be,  even  more  so,  to  admit  the  validity  of  facts ;  but  he  is  not  so 
ready  to  admit  that  the  observations  they  christen  by  that  name  are  true  facts. 
*  The  man,'  says  Liebi^,  '  who  only  sees  with  his  eyes  an  object  before  him  has 
no  claim  to  the  title  of  an  observer,  which  is  reserved  for  him  who  takes  notice 
of  the  different  parts  of  the  object,  and  sees  the  connection  between  the  parts 
and  the  whole.*  There  are  'facts'  to  support  every  absurdity.  No  speculation 
was  ever  so  baseless  as  not  to  have  some  '  facts'  on  which  to  rest.  But '  many 
individuals  overlook  the  half  of  an  event  through  carelessness ;  another  adds  to 
what  he  observes  the  creation  of  his  own  imagmation ;  whilst  a  third,  who  sees 
sufficiently  distinctly  the  different  parts  of  the  whole,  confounds  together  things 
which  ought  to  be  kept  separate.' 

Betummg  now  to  Captain  Thomas's  pamphlet.  On  the  whole  we  are  ex- 
tremely disappointed  with  it ;  and  that  at  tne  end  of  fifty  years'  experience  a 
naturally  intelligent  man  has  so  little  to  communicate  is  tne  severest  commen- 
tary on  the  whole  system  of  which  he  is  a  representative.  He  of  course  tilts 
against  the  doctrine  of  the  igneous  origin  of  giknite,  elvan,  and  trap.  Speaking 
of  the  former,  to  which  he  also  refers  as  "  primitive,"  "  immoved,"  he  savs : 
"  The  ideas  suggested  by  its  structure,  as  well  as  by  the  lofty  hills  and  unbroken 
plains  formed  out  of  it,  are  those  of  substantiality,  firnmess,  immovability,  just 
such  as  we  might  expect  it  to  be  comin?  fresh  mm  the  hands  of  its  Creator ; 
exhibiting  in  the  mass  no  signs  of  disturoance  by  the  elements,  no  rendii^,  or 
upheavals  by  earthquakes,  &c."  And  this,  our  readers  must  remember,  of  the 
Cornish  granite,  which  is  newer  in  age  than  the  Carboniferous  system,  that  is 
broken  through  by  it. 

But  leaving  aside  mere  general  geology,  let  us  see  what  Captain  Thomas  has 
to  say  on  the  subject  of  metalliferous  veins.  One  of  his  best  points — indeed, 
the  only  one  worthy  of  much  notice — is  the  distinction  which  he  very  forcibly 
draws  oetween  the  different  structural  characteristics  of  the  Comisn  granite, 
and  their  bearing  on  the  productiveness  of  the  lodes.  He  classes  this  rock  as 
primitive  emd  secondary,  wnich  he  thus  defines,  with  their  effects  on  metalliferous 
production.  We  quote  at  some  length,  because  the  point  is  an  important  one, 
and  cannot  be  too  clearly  understood. 

"  Hitherto  no  profitable  mine  has  been  found  for  tin,  lead,  or  copper  in  what 
I  beg  leave  to  distinguish  by  the  term  primitive  granite.  It  is  hard  and  com- 
pact, and  may  generally  be  cleaved  in  straight  lines  as  we  see  it  used  for  build- 
ing-purposes. It  is  found  in  most  of  our  nigh  hills  with  projecting  tops.  It 
is  commonly  found,  too,  in  the  central  parts  of  granite  districts,  even  where 
there  are  no  projecting  tops,  at  no  great  depth  below  the  surface. 

, "  At  the  Bides  and  flat  oases  of  such  hills,  as  well  as  in  the  hollows  between 
high  hills  and  the  margins  of  ^pranite  districts,  another  kind  of  granite  is  com- 
monly found,  which  I  costinguish  as  secondary  ffranite.  Althon^  varied  in  its 
structure  and  composition  in  different  localities,  the  following  are  some  charac- 
teristic features:  fracture  rough  and  irregular;  very  jointy;  frequently 
containing  hornblende  and  chlorite;  is  traversed  by  reg[alarly  formed  elvan- 
oourses,  whilst  portions  of  it,  like  ribs,  project  from  the  main  body  into  the  sur- 
Toundii^  slate.  Its  localities  are  some  of  the  outskirts  of  primitive  granite 
districts ;  the  hollows  between  high  hiUs ;  the  base  of  lofty  peaks  rising  from 
the  interior  of  such  districts,  and  sometimes  rising  in  such  situations  into  small 
hills  itself.  ...  A  narrow  margin  only  of  some  granite  districts  is  of  this 
kind,  although  a  thin  layer  of  it  sometimes  overspreads  pretty  large  portions 


460  THE   GEOLOGIST. 

of  priinitiye  granite.  .  ,  .  A  considerable  portion  of  onr  profitable  mining 
operations  is  carried  on  either  in,  or  contigaous  to,  this  secondary  ^ranit4 
(never  extending  into  what  I  denominate  primitiTe).  As  the  proauctiv* 
granite  oommonly  occupies  the  base  of  loftj  hills,  and  the  margin  of  some  ex 
tensive  granite  districts,  so  the  bold  prominences  and  unbroken  central  portiom 
may  be  safely  assumed  to  be  essentially  of  a  primitive  character." 

''  No  tin  mine,  yielding  a  profit,  has  hitherto  been  found  except  in  secondary 
granite,  or  in  very  quartzose  or  micaceous  clay-slate,  connected  or  unconnectcc 
with  elvan.  .  .  •  Copper  ores  are  much  more  extensively  diffused,  and  good 
mines  of  this  metal  have  oeen  found  in  secondary  granite,  compact  clay-slate  oi 
various  colours  when  granular  and  containing  a  large  portion  of  felspar,  and  in 
greenstone.  Lodes  in  dark  coloured  killas  are  most  productive  when  above, 
passing  through,  or  a  little  below  elvan-courscs.  At  much  depth  below 
the  elvan  they  are  seldom  rich,  unless  another  elvan-oourse,  or  granite  be 
situated  below  it  still. 

"After  many  years*  experience,  and  careful  observations,  made  in  all  the 
mining-districts  of  Cornwall  and  Devon,  I  have  come  to  the  conclusion  that  the 
two  kinds  of  granite  which  I  have  designated  as  primitive  and  secondai^,  differ 
as  much,  in  many  respects,  as  granite  and  elvan ;  that  primitive  ^ramte  con- 
tains no  metallic  ores  of  value ;  that  tin  ores  are  found  nearest  to  it ;  and  cop- 
per ores  of  value  never  in  it,  nor  very  near  to  it." 

Merely  taking  exception  to  the  words  primitive  and  secondarvy  we  otherwise 
fully  recognize  the  truth  and  importance  of  Captain  Thomas  s  dassificatiou, 
which  is  a  highly  important  one,  and  most  creditable  to  his  powers  of  obser\'a- 
tion.    Tlie  "  secondary"  granite  is  that  decomposed  and  altered  portion  con- 
stituting the  "  contact  edges"  and  "  upper  surfaces"  of  the  main,  compact,  or 
"primitive"  mass,  which  latter  according  to  Prof.  Cotta's  hypothesis  would  he 
deprived  of  all  metallic  contents  by  its  more  slow  cooling ;  while  the  fonrier,  or 
"  secondary"  portion,  wliich  may  vary  in  width  aocordin?  to  circumstances,  is, 
with  the  sedimentary  rocks  in  its  neighbourhood,  and  their  associated  "  por- 
phyries," or  "  elvans,"  exactly  where,  according  to  the  same  hypothesis,  we 
should  expect  to  find  the  metab  most  abundant,  and  where,  according  to  the 
testimony  of  Capt.  Thomas,  they  are  in  fact  found  in  the  rich  mines  of  GoniwalL 

As  our  limits  are  exhausted,  we  shall  only  refer  to  one  point  more.    Captain 
Thomas  strongly  objects  to  the  hvpothesis  that  metals  are  probably  derived  from 
beneath.    The  reason  he  gives  K)r  this  objection  is  that  the  deepest  granite  is 
the  most  unproductive  of  metalliferous  ores.     "  The  Cornish  and  Devon  mines 
of  all  kinds,    he  says,  "  are  found  in  strata  of  different  sorts,  including  patches 
of  a  certain  kind  of  granite,  Ijing  upon  the  everlasting  rock,  the  primitive,  the 
unmoved  granite — never  in  it."     licaving  out  of  the  question  the  mistaken 
notion  which  Captain  Thomas  seems  still  to  hold  of  all  granite  being  "primi- 
tive," whereas  the  Cornish  granite  is  comparatively  recent,  the  objection  is  not 
an  unnatural  one.    But  it  is  completely  met  by  Prof.  Cottars  hypothesis,  as 
pointed  out  by  Mr.  Salmon  in  his  article  in  our  present  number,  to  which  we 
refer  our  reamers.  ' 

We  have  spoken  freely  on  the  important  subject  of  the  complete  want  of  I 
scientific  education  among  Cornish  mmers.  It  is  a  lamentable  tiling  to  see  so  | 
much  natural  good  sense,  such  great  practical  experience,  and  such  unparal-  | 
leled  opportumties  of  observation,  Iving  comparatively  barren  and  unproductive  , 
to  the  progress  of  science ;  or,  still  worse,  being  often  absolutely  a  bar  to  its 
advance,  by  lending  itself  to  contemptible  charlatanism. 
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THE  CARBONIFEROUS  SYSTEM  IN  SCOTLAND  CHARAC- 
TERIZED BY  ITS  BRACmOPODA. 

By  Thomas  Davidson,  Esq.,  F.R.S.,  F.G.S.,  Hon.  Member  of  the 

Oeologioal  Society  of  Glasgow,  etc.,  etc. 

Much  has  been  written  on  the  geology  of  Scotland,  and  perhaps  no 
oonntry  has  given  birth  to  a  larger  proportion  of  eminent  inqnirers. 
The  names  of  Hntton,  Playfair,  Mnrchison,  and  Lyell  will  ever  be 
rendembered  among  those  of  the  great  Scotchmen,  who  by  their 
acquirements,  genius,  and  perseverance,  have  so  materially  contri- 
buted to  elevate  the  science  of  Geology  to  the  rank  it  now  holds 
among  all  men  of  learning. 

Much  has,  however,  still  to  be  achieved  before  the  geological  and 
pakeontological  details  connected  with  our  country  will  have  been 
completely  worked  out,  and  many  zealous  inquirers  must  be  sum- 
moned to  the  field ;  some  will  do  much,  others  little ;  but  every  accu- 
rate observation  is  so  much  gain,  and  will  tend  towards  the  complete 
elucidation  of  the  subject,  as  well  as  help  to  form  a  basis  upon  which 
great  minds  may  found  with  safety  their  general  views  and  appre- 
ciations. I  therefore  hailed  with  much  hope  and  delight  the  founda- 
tion of  a  Geological  Society  in  Glasgow,  which  originated  in  May, 
1858,  with  about  a  dozen  young  men,  who  wished  to  gain  knowledge 
of  the  geological  phenomena  in  the  neighbourhood  of  their  great 
city,  under  the  guidance  of  an  experienced  and  practical  geologist ; 
and  thus,  owing  to  the  active  co-operation  and  direction  of  Mr.  J.  P. 
Fraser,  and  that  of  some  of  its  founders,  the  Society  has  already  done 
some  good  work,  and  increased  its  numbers  to  about  one  hundred. 

Scotland  was  long  believed  to  be  poor  in  organic  remains,  and 
although  many  are  the  remarkable  fossil  organisms  that  have  been 
made  known  from  time  to  time,*  it  is  only  within  the  last  twenty 

*  Who  is  imaoqnAintod  with  the  wonderona  fishes  disoovered  and  so  admirably 

described  by  A^^siz,  H.  Miller,  Egerton,  and  others,  sach  as  the  PterichthySf 

CoecosteuSf  Dipterus,  CephalaspiSf  Holoptychius,  MegalichthySf  Asterolepia,  eto.  f 

Haye  not  the  Telerpeton  Elginense^  the  StagonolepiSf  the  Pterygotus  Mlolms,  etc., 
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yean  or  so  that  much  attention  has  been  devoted  to  the  sabject,  and 
the  palaeontological  riches  of  some  of  its  rocks  have  been  duly  apfxre- 
ciated.  It  is,  therefore,  chiefly  at  the  suggestion  of  my  much  esteemed 
firiend  Mr.  John  Young,  of  iiie  Hunterian  Museum  of  Glasgow,  that 
I  here  attempt  the  publication  of  a  special  illustrated  catalogiie,  or 
monograph,  of  all  the  Scottish  species  of  Brachiopoda  that  have  been 
hitherto  obtained  finom  the  strata  of  the  Carboniferous  period  ;  and 
this  I  haye  undertaken  in  the  hope  that  by  so  doing  it  may  stimulate 
and  facilitate  further  researches,  as  well  as  prove  of  some  assistance 
to  those  friends  in  Scotland  to  whom  I  am  personally  indebted  for  the 
gift  and  loan  of  the  valuable  aeries  of  specimens  which  will  be  made 
use  of  in  the  present  memoir.* 

Almost  all  the  great  geological  systems  are  represented  in  Scot- 
land, although  not  generally  so  completely  as  may  be  seen  in  other 
countries.  Many  of  our  principal  fossiliferous  deposits  are  to  bo 
found  in  the  Carboniferous  system,  and  especially  so  as  far  as  the 
Brachiopoda  are  concerned.  It  will,  therefore,  be  a  subject  for  pre- 
sent and  future  research  to  determine  as  nearly  as  possible  the  exact 
horizon  or  vertical  distribution  of  the  species,  or,  in  other  words,  of 
their  individual  duration  in  time  and  space ;  but  prior  to  entering 
upon  this  and  other  palsdontological  questions  which  will  form  the 
main  purport  of  the  present  communication,  it  will  be  desirable  to 
preface  the  subject  by  a  few  lines  upon  the  strata  themselves,  that  the 

been  recent  and  staitling  diBOOveries  ?  Does  not  the  rich  and  varied  collection 
of  Scottish  fossils,  formed  with  so  much  skill  and  science  by  the  lamented  H. 
Miller,  as  well  as  that  of  Dr.  Fleming,  and  many  others,  show  how  much  palason- 
tologioal  wealth  we  already  possess,  and  may  s^  expect  to  discover. 

Unfortunately,  but  a  small  propcnrtion  of  our  species  have  been  hitherto  made 
known,  aikd  it  is  to  be  hoped  and  much  desired  that  some  day  the  palsoontology 
of  Scotland  will  be  separately  and  speoiaUy  treated — an  object  the  late  Professor 
Edward  Forbes  had  always  in  view,  and  which,  had  he  lived,  was  his  firm  resolu- 
tion to  have  accomplished. 

*  For  some  years  past,  I  have  been  aooamnlating  material  and  obeervations  on 
Scottish  Brachiopoda,  on  account  of  the  monographs  which  are  being  published 
by  the  Paheontogn^hical  Society  of  London ;  and,  although  my  own  field- 
researches  in  Scotland  have  been  very  limited  in  their  extent,  I  may,  perhaps, 
be  permitted  to  mention  that  I  devoted  with  but  little  intermission  the  larger 
portion  of  the  years  1835  and  1886  towards  assisting  my  late  friend  Robert  X 
Hay  Cunningham,  while  preparing  his  prize-essay  "  On  the  G^eology  of  the 
Lothians,"  which  counties  were  traversed  by  us  in  almost  every  direction.  I 
have  also  had  the  advantage  of  being  able  to  visit  some  portions  of  the  Lanark- 
shire and  Fifeshire  coal-fields. 

It  is  to  me  a  very  pleasing  duty  to  acknowledge  the  important,  truly  kind,  and 
sesJouB  assistance  I  have  received  from  many  of  my  countryman,  while  odDeoting 
material  in  connection  with  this  paper,  and  I  therefore  beg  to  tender  my  warmest 
thanks  to  Sir  B.  Hurchison,  Mr.  John  Young,  Mr.  J.  Annstrong,  Mr.  Page,  Mr. 
J.  P.  Fraser,  Mr.  ^  Thomson,  Mr.  A.  Bryson,  Mr.  Boee,  Mr.  A.  Cowan,  Mr.  J. 
Bennie,  Dr.  Slimon,  Professor  Nicol,  Mr.  Smith,  Mrs.  Sogers,  as  weU  as  to  the 
memory  of  the  late  Dr.  Fleming  and  H.  Miller. 

I  have  also  had  access  to  a  veiy  extensive  and  valuable  collection  of  specimens 
derived  from  the  pariah  of  Carluke,  made  many  years  ago  by  a  local  inquirer,  to 
whom  I  am  indelH»d  for  much  kindness,  as  well  as  for  the  specimens  I  am  Me 
to  figure,  and  the  information  I  shall  communicate  on  that  important  district. 
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general  reader  may  better  understand  the  position  in  the  series  occn- 
pied  by  the  species  to  be  hereafter  described. 

It  i/weU  fa^wn  to  every  one  possesBing  a  knowledge  of  the  first 
radimexits  of  geology,  that  the  Carboniferous  system  lies  between 
the  Devonian  and  Permian  formations ;  bnt  we  cannot  expect  always 
and  everywhere  to  find  the  seqnence  complete.  Instances  are  not 
wimting  wherein  Carboniferons  strate  repose  directly  upon  Silnrian 
or  older  rocks,  and  are  overlaid  by  Jurassic  or  still  younger  deposits ; 
bnt  in  such  cases,  which  are  likewise  common  to  formations  of  aU 
ages  or  periods,  the  natural  order  of  succession  does  not  exist,  for  the 
strata  which  should  underlie  or  overlie  in  natural  order  are  wanting 
finom  some  cause  or  another. 

Tho  rocks  which  compose  the  Carboniferous  series  are  not  every- 
where exactly  similar ;  for  in  some  districts  a  certain  bed,  or  series 
of  beds,  may  be  largely  developed,  while  they  may  be  attenuated,  or 
entirely  absent,  in  another.  'Die  Carboniferous  system  is  made  up 
of  a  vast  accumulation  of  conglomerates,  sandstones,  shales,  iron- 
stones, limestones,  and  coal-seams,  and  certain  portions  of  the  system 
present  a  marine,  others  an  estuary  character,  while  a  third  is  entirely 
composed  of  terrestrial  vegetation ;  and,  as  stated  by  Mr.  Page,  in 
his  excellent  text-book,  "  the  frequent  alternations  of  strata,  and  the 
great  extent  of  our  coal-fields,  indicate  the  existence  of  vast  estuaries 
and  inland  seas,  of  gigantic  rivers  and  periodical  inundations,  while 
the  mountain-limestone,  with  its  marine  remains,  reminds  us  of  low 
tropical  islands  fringed  with  coral-reefs,  and  lagoons  thronged  with 
shell-fish  and  fishes." 

Before  alluding  to  the  divisions  that  have  been  proposed  for  the 
Carboniferous  system,  we  must  briefly  notice  that,  although  Sir  B. 
Mnrchison  and  the  generality  of  geologists  have  pronounced  the  Old 
Bed  sandstone  of  Scotland*  to  be  the  fiill  equivalent  in  time  of  the 
Devonian  rocks  of  other  countries,  some  geologists,  such  as  Professor 
de  Koninck  and  Mr.  Kelly,  have  suggested  that  these  red  sandstones, 
especially  in  the  southern  portion  of  Scotland,  and  in  Ireland,  should 
be  considered  as  forming  part  of  the  Carboniferous  series.  Be  this 
as  it  may,  the  celebrated  author  of  the  '*  Silurian  System  "  has  him- 
self admitted  that,  "  as  we  approach  the  summit  or  higher  beds  of 
the  Devonian  or  Old  Bed  sandstone,  we  are  gradually  introduced  to 
the  &una  of  the  Carboniferous  era.**  Therefore  the  passage  between 
the  upper  beds  of  the  Old  Bed  sandstone  and  the  lower  one  of  the 
Carboniferous  system  has  been  gradual ;  while  the  same  may  be  said 
relative  to  that  which  connects  the  upper  beds  of  the  Carboniferous 
with  the  lower  ones  of  the  Permian  formations.  Some  geologists 
woxdd,  therefore,  place  the  basement-line  of  the  Carboniferous  system 
lower  down  than  others  appear  disposed  to  admit ;  and  hence  the 
difference  in  opinion  that  may  be  traced  in  the  various  sections  or 

*  The  rock  is  not  everyvv^here  of  a  red  colour,  there  being  also  enormons  beds 
of  yellow,  whitish,  pnrplish,  and  msty-ooloui^  sandstonei  with  ooarse  oon- 
glomeratee,  and  dark-grey  mioaoeonfi  flagstones. 
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g^tipings  of  ihe  Carboniferoiis  deposits  that  have  &0m  time  to  time 
made  their  appearance  in  different  works. 

In  the  ▼aileY  of  the  Leven  and  Strath  Endrick  the  one  formation 
passes  gpradnaUj  into  the  other  without  any  seeming  change  in  the 
angle  of  dip,  so  that  it  is  scarcely  possible  to  draw  a  line  between 
the  two  systems;  and  it  is  well  known  that  the  late  Professor 
Fleming  has  often  expressed  a  similar  opinion. 

It  is  noty  however,  the  object  of  the  present  paper  to  discnss  any 
geological  qnestions,  and  fiar  less  the  age  or  aflSnities  of  the  Old  Red 
sandstone ;  but  we  wiU  conclude  the  little  we  have  thonght  neces- 
sary to  mention  by  a  short  extract  taken  from  the  last  edition  of 
"  Silnria,"  wherein  the  author  has  stated  that  "  the  Old  Bed  sand- 
stone in  Lanarkshire  is  of  oomparatiTely  small  dimensions,  from  ihe 
great  masses  of  rock  which  constitute  the  central  and  superior  mem- 
bers of  the  group  in  the  north-east  of  Scotland  being  there  omitted, 
and  that  it  has  not  afforded  any  characteristic  organic  remains ;  that 
it  is  only  in  certain  reddish  and  yellowish  sandstones  and  shales,  as 
seen  in  Fifeshire,  the  Lothians,  and  particularly  in  Ayrshire,  that  the 
geologist  can  be  said  to  enter  among  those  strata  which  here  and 
there  are  linked  on  the  Carboniferous  rocks  above,  as  they  unques- 
tionably are  to  the  Old  Red  sandstone  below,  and  which,  according 
to  the  predominonce  of  their  fossil  contents,  may  be  grouped  with 
either  deposit,  like  the  tilestones  which  connect  ihe  Upper  Silurian 
with  the  true  transition-beds  which  unite  the  Old  Red  with  the  Car- 
boniferous series." 

No  Brachiopoda  have  been  found  in  these  Old  Red  sandstone  beds 
of  Scotland.* 

For  general  and  detailed  information  concerning  the  geology  of 
the  Carboniferous  systems  we  must  refer  the  reader  to  the  well- 
known  works  of  Sir  R.  Murchison,  Professor  Phillips,  General  Port- 
lock,  Sir  R.  Qriffith,  Mr.  Kelly,  and  of  many  other  geologists ;  it 
being  sufficient  for  our  present  purpose  to  notice  that,  although  ihe 
system  has  been  somewhat  differently  subdivided  in  England,  Scot- 

*  Down  the  river  Kildress,  in  Ireland,  General  Portlock  and  Mr.  Kelly  have 
shown  that  under  the  calciferons  or  calcareous  slates  there  occurs  extensivo 
alternations  of  yellowish  and  reddish  sandstones,  then  a  bed  at  limestone,  and 
still  lower  down  another  band  of  red  sandstone,  replete  with  the  most  common 
fossils  of  the  carboniferous  period,  such  as  Athyris  ambtguOf  Spiriferina  odo^ 
pUeata^  Rhynchcmella  pley/rodon^  Streptorhynchas  crenistrioy  etc.  Irish  geologists 
have  rightly  considered  these  strata  as  constituting  the  lowest  division  of  the  Car- 
boniferous  system,  and  they  would  be  there  in  all  probability  some  of  the  equi- 
valents of  Uiose  strata  which  Sir  B.  Murchison  has  mentioned  as  occurring  in 
Fifeshire  and  in  Ayrshire,  and  which  he  considers  to  form  the  transition-beda 
between  the  Carboniferous  and  Old  Bed  systems  ;  but  with  this  difference,  that 
in  Ireland  the  red  and  yellow  sandstones  are  ftill  of  fossils,  while  none  appear  to 
have  been  hitherto  discovered  in  the  corresponding  Scottish  strata,  although  the 
same  species  have  been  found  higher  up  in  the  system.  It  is,  therefore,  ques- 
tionable whether  Irish  geologists  are  justified  while  applying  to  this  lower  red  and 
yellow  division  of  the  Carboniferous  series  the  appellation  of  "  Old  Bed  sand- 
Btono,"  in  making  it  a  plea  for  annulling  the  Devonian  system  in  toto. 
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land,  and  Ireland,  geologists  are  of  opinion  that  it  is  susceptible  of 
l)eing  advantageoosly  arranged  into  three  well-marked  groups,  viz., 
the  "  Lower  Coal*measure8,"  the  "  Mountain-  or  Garboniferous-lime- 
stone,"  and  the  "  Upper  or  True  Coal-measures." 

In  England  a  fourth  division  is  sometimes  introduced,  viz.,  the 
''  MiUstone-grit,"  which  is  situated  between  the  Mountain-limestone 
and  the  Coal-measures,  but  which,  according  to  Professor  Phillips, 
irould  form  a  kind  of  transition  group,  which  may  sometimes  for 
convenience  be  joined  to  the  lower,  sometimes  to  the  upper,  and 
occasionally  be  treated  alone. 

In  Ireland  the  system  has  been  differently  divided ;  but  Mr.  Kelly 
is  of  opinion  that  it  may  be  arranged  into — 1st,  "Lower  Coal- 
measures  "  (comprising  the  Kildress  red  and  yellow  sandstones,  and 
still  higher  oalciferous  slates)  ;  2ndly,  the  "Carboniferous-limestone ;" 
and  Srdly,  the  "  Coal-measures."  But  it  is  chiefly  the  first,  or  lower, 
division  that  predominates,  and  which  has  induced  Professor  Phillips 
to  assimilate  the  Irish  carboniferous  series  to  the  great  English  and 
Welsh  groups. 

In  !migWd  (according  to  the  same  distinguished  authoriiy)  the 
Carboniferous  system,  when  in  its  most  complete  development, 
would  admit  of  the  following  groups,  but  which  are  not  to  be  found 
together  in  every  district : 

1.  Upper  Coal-measnres    {ftS^^t 

2.  Mountain  or  Carboniferous-limestone  J  ,  g       y.       , 

3.  Lower  Coal-measures    e  Shales. 

Having  thus  briefly  alluded  to  the  divisions  in  England  and  in 
Ireland,  we  may  at  once  mention  that  in  Scotland  the  three  groups 
are  likewise  represented. 

It  has  been  calculated  by  Professor  Nicol  that  the  carboniferous 
strata  cover  nearly  a  seventeenth  of  the  surface  of  Scotland ;  but  it 
is  very  difficult  to  form  a  correct  estunate,  on  account  of  the  numer- 
ous  breaks  from  intrusive  igneous  rocks  rendering  mapping  very 
complex.  It  is,  however,  in  the  central  portion  of  Scotland  that  the 
rocks  which  we  are  now  describing  occupy  the  greatest  surface ; 
they  form  there  a  wide  sub-parallel  band  of  nearly  one  hundred  iniles 
in  length,  by  some  fifty  in  breadth,  extending  from  the  northern  por- 
tion of  the  Frith  of  Forth  to  the  Clyde,  and  as  far  as  the  extremity 
of  Cantire.  No  portion  of  the  system  appears  to  have  been  dis- 
covered in  the  north ;  but  in  the  south  there  exists  a  narrow  band, 
or  separate  patches,  which  extend  along  the  frt)ntiers  of  Scotland  and 
England,  frY)m  Berwick  to  near  Kircudbright,  on  the  Solway  Frith. 

Scottish  carboniferous  deposits  difier,  however,  from  strata  of  a 
similar  age,  existing  both  in  England  and  Ireland,  in  the  manner  in 
which  the  various  beds  of  encrinal-  and  coralline-limestones  are  inter- 
calated with  coal-beds  and  bituminous  schists  in  the  lower  parts  of  the 
system. 
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In  no  single  locality  do  we  find  a  section  in  which  all  the  beds 
occur  in  regnkr  and  nnintermpted  sncceemon ;  the  afaeenoe  of  some, 
or  the  thinning-oat  of  others,  oonstitate  local  differences  which  should 
always  be  expected  and  duly  considered.  Thus,  in  Lanarkaliire 
gen€nJ]y,  as  well  as  in  other  parts  of  the  Clydesdale  coal-field,  the 
strata  composing  the  Carboniferons  system  have  been  divided  into 
four  principal  groups ;  and  I  am  indebted  to  a  friend  in  Caiiuke  for 
the  section  here  given,  and  which  we  will  describe  in  the  descending 
order. 


L  The  Uppsb  Coal-sebiss,  mea- 
suring in  some  localities 
about  one  hundred  and  fifty- 
nine  fiUhoms.  It  consists  of 
eleven  seams  of  workable 
coal  and  numerous  smaller 
seams  (among  which  we  may 
name  that  which  has  been 
designated  as  the  "  Ell  coal," 
and  which  is  situated  to-* 
wards  the  top  of  the  group), 
of  sandstones,  for  the  most 
part  white  in  colour,  or  white 
with  dark  streaks,  of  fire 
day  and  shales,  a  bed  of 
freshwater  limestone,  and  a 
few  important  bands  of  iron- 
stone. 

IL  The  Uppsr  Limsstonb-sebies, 
about  one  hundred  and 
twenty-five  fathoms  in  thick- 
ness, consisting  of  three 
limestone  beds,  but  uowoiIe- 
able  ooal,  although  there  are 
several  thin  seams,  several 
bands  of  ironstone,  occasion- 
ally gritty — and  in  the  lower 
part  sandstone  of  a  yellow 
colour,  fire  day,  and  shales. 

in.  The  Lower  Coal-measures, 
about  thirty-seven  &thoms 
in  thickness — consisting  of 
four  workable  seams,  the  un- 
dermost being  the  ^  cannd"- 
or^'gas-seam,"  so  well  known,  ^ 
and  several  other  smaller 
seams ;  sandstones  white  and 
sometimes  yellow ;  fire-day, 
shale,  Aafewironstone bands. 


Horison  of  the  ''Ell  Coal*' 

(In  this  column  are  enumera- 
ted the  fossfliferous  strata  where- 
in Brachiopoda  have  been  found 
in  the  piuish  of  Carluke,  and 
which  wQl  be  hereafter  referred  to 
when  we  treat  of  the  species. 
The  position  is  given  at  so  many 
fathoms  bdow  iJ^e  horizon  of  the 
«  EU  Coal,"  but  it  would  be  quite 
as  easy  to  take  the  space  firom  the 
horizon  of  the  "  Productns  gigan- 
teus  limestone"  upwards.) 


Slaty-ironstone,        160  fivthoms. 
bdow  EU  Coal. 


Thomson's  Balls       173 


Gare  limestone 


239 


Belston  Bnm  lime-  265 
stone. 

Belston-limestone    283 


n 


>• 


» 


n 


Maggy  ironstones     300 
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about  one  hundred  fathoms 
in  thickness,  consists  of  nine 
or  tenbeds  of  limestone ;  coal- 
seams  of  poor  quality  ac- 
companjing,  or  rather  lying 
tinder,  the  last  three ;  yellow 
and  white  sandstone,  rather -{ 
sparingly  developed;  vast 
beds  of  shales  becoming  red 
towards  the  base  of  the  series ; 
fire-clay,  red  in  oolonr  in  the 
lower  beds ;  nnmerons  bands 
of  ironstone — ^resting  on  the 
Old  Red  Sandstone. 


}> 


99 


>l 


99 


99 


99 
99 


99 


99 


W 


99 


^Lingnla-ironstone     317  fathoms. 

Lingola-limestone    337 

IV.  TheLow^RLiMESTONE-SEBiES.     1st  Kingshaw  lime- 338 

stone 
2nd  Kingshaw  lime-  341 

stone. 
Ist.     Galmy    lime-  343 

stone. 
Baes  Gill  ironstone  354 
Hosie's  limestone     356 
2nd    Gahny    hme- 371 

stone 
Main  limestone        375 
Shelly  limestone       391 
Great    Prodiictvs 
(gigcmteui)  lime-  397 
stone. 
Ironstone-bed,  Pro-  400 
ducitta  pwnctaMts 

In  all  bnt  the  upper  coal-series  have  Brachiopoda  been  found ; 
ihej  appear,  however,  more  numerous  in  the  second  and  fourth 
divisions. 

No  regular  section  or  detailed  account  of  the  coal-formation  to 
the  north  of  Glasgow  appears  to  exist,  yet  it  is  evident  from  the 
position  of  the  strata,  and  the  similarity  of  the  fossils  found  in 
the  beds,  that  they  also  occupy  the  same  stratigraphical  position, 
as  in  the  Carluke  section,  but  with  this  important  and  notable 
difference,  namely,  that  the  lower  marine  limestones  and  shales  con- 
taining fossils  in  ilD^e  parish  of  Carluke  come  very  dose  upon  the  Old 
Bed  sandstone,  without  any  thickness  of  strata  intervening;  and 
this  seems  also  to  be  the  case  all  along  the  south-western  border  of 
the  coal-field,  while  all  along  the  north-western  border  the  lower 
marine  limestone  and  shales  are  separated  from  the  Old  Bed  sand- 
stone by  an  immense  deposit  made  up  of  numerous  alternations  of 
thin-bedded  limestones  and  marly  shales,  with  one  or  two  beds  of 
red  and  ffrey  micaceous  sandstones,  locally  termed  ''Ballagan-"  and 
'<  Iievenside-limestones,'*  from  the  fine  sections  of  strata  exposed  at 
those  places.*  These  beds  had  formerly  been  regarded  by  some 
geologists  as  belonging  to  the  uppermost  member  of  the  Old  Bed 
sandstone,  while  others  referred  ^em  to  the  Lower  Carboniferous  ; 
and  it  was  only  recently,  from  Mr.  Young  having  in  three  difierent 
localities  founa  fossils  of  a  true  carboniferous  type,  that  these  doubt- 
frd  beds,  upwards  of  one  thousand  feet  in  thickness,  could  be  referred 

*  I  am  indebted  to  Mr.  John  Young  for  the  information  I  posseBS  relative  to 
the  strata  to  the  north  of  Glasgow ;  and  to  Messrs.  Thomson  and  Armstrong  for 
that  relatire  to  Ayrshire  and  Uie  neighbonrhood  of  Glasgow.  I  attach  much  im- 
portance to  these  districts  on  aooonnt  of  the  great  care  with  which  the  Brachio- 
poda have  been  collected,  and  of  which  we  wSlfomish  complete  lists  hereafter. 
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with  Bome  degree  of  certainty  to  the  CarboniferoiiB  system,  and  of 
which  they  will  be  foond  to  oonstitate  some  of  the  lowest  members  in 
Scotland.  No  Brachiopoda  or  other  shells  have,  however,  been 
hitherto  discovered  in  tnese  rocks ;  and  Mr.  Yonng  is  aoquainted 
with  no  other  place  where  an  equivalent  to  these  beds  has  been  found 
but  in  the  Merse  of  Berwickshire  to  the  south-east  of  SootJand,  where 
they  present  the  same  thin-bedded  character,  and  hold  the  same  re- 
lation to  the  Old  Bed  sandstone  and  overlying  coal-measures  which 
they  do  to  the  north  of  Glasgow.  Above  these  beds  in  the  valley  of 
Gampsie,  there  occurs  a  series  of  thin-bedded  strata,  which  appear  to 
Mr.  X  oung  to  be  a  continuation  of  the  Ballagan  series^  over  which 
a  thick-bedded  sandstone  forms  the  floor  of  the  valley,  and  contains 
numerous  casts  of  plants,  &c.  In  the  immediate  neighbourhood  of 
Lennoxtown,  a  group  of  marine  limestones  and  day-ironstone,  with 
intercalated  beds  of  freshwater  strata,  containing  cyprid»  and  re- 
mains of  fishes,  is  seen  cropping  out  at  the  base  of  the  north  and 
south  hills ;  they  all  underlie  the  main  coal  and  limestone,  and  seem 
to  be  the  equivalent  of  the  lowest  fossiliferous  beds  of  the  Carluke  dis- 
trict. Above  these  beds,  in  the  district  under  description,  occurs  the 
Gampsie  main  coal  and  limestone,  with  their  accompanying  alum- 
shales  and  freshwater  limestone ;  these  beds  being  the  equivalent  of 
the  Garluke  main  coal  and  limestone,  and  twenty-two  fa&oms  above 
this  are  found  a  bed  of  marine  limestone  and  shales  with  day- 
ironstone  bands,  which  may  perhaps  be  considered  on  the  same  horison 
with  the  "  Hosie*s"  limestone  in  the  Garluke-parish  section.  At  four 
miles  east  of  Gampsie,  on  the  north  HiU,  we  come  upon  the  very 
interesting  section  of  Corrie  Bum,  which  Mr.  Young  has  worked  out 
with  so  much  attention,  and  which  consists  of  thick-bedded  calcareous 
shales,  coralline  and  encrinal-limestones,  yellow  sandstone,  and  numer- 
ous bands  of  clay-ironstone,  which  form  the  higher  members  of  the 
series,  the  organic  remains  being  very  abundant  in  the  strata,  and  of 
mountain-limestone  types ;  while  the  strata  itself  is  the  best  exempli- 
fication we  have  of  that  group ^in  this  part  of  the  country.  It  par- 
takes of  the  same  dip  as  the  beds  in  the  valley  of  Gampsie,  viz.,  to 
the  south-east,  and  may  be  regarded  as  belonging  to  the  higher 
members  of  the  lower  marine  series.  In  conclusion,  we  will  append 
Mr.  Young*8  lists  of  the  various  strata  from  which  Brachiopoda  have 
been  derived  to  the  north  of  Glasgow  and  valley  of  Gampsie,  as 
far  as  possible,  showing  the  descending  order  of  the  series: 

Top,  1.  Robroyston  beds,  near  Glasgow :  limestone  and  shales. 

2.  Bishopbriggs  beds,  near  Glasgow :  limestone  (impure) 
and  shales. 

8.  Limestone  (culmy),  Moodies-bum;  six  miles  south-east 
of  Gampsie. 

4.  Gorrie  Bum  beds :  sandstone,  limestone,  ironstone,  and 
shales  ;  four  miles  east  of  Gampsie. 

5  Balquarhage  beds :  limestone  (culmy),  shales,  with  iron- 
stone ;  two  miles  south  of  Gampsie. 
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6.  Black  limestone  (impure)  and  sliales ;  Sonth-hill,  Campsie. 

7.  Main  limestone,  shale,  and  ironstone ;  Gampsie. 

8.  Salgrochan    Bum  beds:   shelly  limestone,    and  shales; 

North-hill,  Gampsie. 

9.  Mill    Bnm    beds :    limestone,     ironstone,    and    shales ; 

Gampsie. 

10.  Balglass  Bnm  beds :  ironstone  and  shales ;  Gampsie. 

11.  Craigenglen    beds :  limestone    (impure),  ironstone,  and 

shales ;  two  miles  sonth-west  of  Gampsie 

12.  Beds  in  the  valley  of  Gampsie,  consisting*  of  thin-bedded 

strata  known  only  by  boring. 

13.  Ballagan  beds :  great  thickness  of  thin-bedded  nodnlar 

limestone,  marly  shale,  and  red  and  grey  micaceous 
sandstone ;  north  and  west  of  Gampsie. 

14.  Old  Red  Sandstone,  of  a  brick-red  colour,  and  of  great 

thickness :  has  hitherto  yielded  no  fossils. 

The  marine  limestone  and  shale  extend  from  Gorriebum  to  the 
Graigenglen  beds,  and  belong  to  the  lower  marine  limestone  forma- 
tion of  Scotland.  In  the  vaJley  of  Gampsie  the  upper  marine  lime- 
stone is  wanting. 

In  Ayrshire,  Arran,  and  Bute  we  find,  with  small  local  differences, 
mnch  of  the  same  order  of  succession,  and  most  of  the  fossils  that  have 
been  collected  in  Lanarkshire,  Renfrewshire,  Dumbartonshire,  and 
Stirlingshire.  Near  Dunbar,  in  Haddingtonshire,  we  again  find  similar 
shales  and  limestones  replete  with  fossils  identical  with  those  which 
abound  in  the  parishes  of  Garluke,  Kilbride,  at  Gampsie,  Lesmahago, 
&c.  And  any  one  would  at  once  conclude  that  all  represent  the  same 
geological  epoch. 

In  the  Lothians,  as  well  as  in  Fife,  the  Lower  Goal-measures  are 
stated  by  Mr.  Page  to  have  "  none  of  the  shaly  character,  but  to 
consist  of  thick-bedded  sandstones,  dark  bituminous  slates,  bands  of 
ironstone,  thin  seams  of  coal,  and  peculiar  strata  either  of  shell-lime- 
stone, or  of  argillaceous  limestone,  thought,  from  the  fossils,  to  be  of 
fresh- water  or  estuary  origin ;  .  .  .  .  and  that  the  lower  group,  as 
developed  in  Scotland,  difiers  little  in  appearance  from  tne  upper 
group :  hence  the  term  '  Lower  Goal-measures  '  generally  applied  to 
it  in  that  country."  In  these  counties  the  Brachiopoda  are  not  so 
abundantly  distributed  as  in  the  Glydesdale  basin ;  still  the  species 
that  have  been  collected  at  such  places  as  Dryden,  Gourland,  and 
Soola  Bum,  near  Edinburgh,  as  well  as  in  other  more  distant  locali- 
ties, do  not  difier  specificiJly  from  those  found  in  the  other  counties 
above  referred  to. 

We  will  here  conclude  the  very  few  stratigraphical  observations 
we  have  thought  necessary  to  introduce,  and  devote  the  remainder 
of  our  paper  to  the  description  of  the  species  of  Brachiopoda  that 
have  been  hitherto  discovered;  and,  although  the  series  is  nume- 
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rically  less  complete  than  that  of  England  and  Ireland,  it  is  pro- 
bable that  the  catalogae  maj  be  somewhat  increased  by  fordier 
research. 

It  is  to  the  deservedly  honoured  name  of  the  son  of  a  working 
weaver  in  Glasgow  that  science  is  indebted  for  the  first  account  of  a 
not  inconsiderable  ntmiber  of  the  natural  riches  of  one  of  the  most 
prodnctiye  coal-fields  in  Scotland.  David  Ure,  while  unemployed  at 
his  loom,  was  continually  observing  and  collecting  all  that  appeared 
to  him  worthy  of  notice ;  and  in  1793  he  published  a  very  remarka- 
ble octavo  volume,  entitled  *'  The  History  of  Butherglen  and  East 
Kilbride,**  and  in  which  will  be  found  the  first  descriptions  and 
figures  of  about  eleven  of  the  most  characteristic  Carboniferous 
brachiopoda  that  occur  in  the  neighbourhood  of  Glasgow.  David 
Ure  was  acquainted  with  Fabius  Golumna*s  "  De  Purpura,"  published 
in  1616,  and  adopted  his  term  "  anomia  "  for  the  greater  number  of 
those  shells  which  we  now  include  among  the  Brachiopoda.  In 
1793,  and  for  nearly  half  a  century  later,  so  little  was  known  of 
the  true  character  of  the  numerous  shells  that  compose  the  class, 
that  it  would  be  unreasonable  to  expect  that  Ure,  with  all  that  sape- 
rior  mind  with  which  he  was  endowed,  could  do  more  than  endea- 
vour to  class  his  shells  according  to  what  might  appear  to  him  their 
external  resemblances.  He  therefore  arranged  his  specimens  into 
three  sections,  viz. :  1.  Anomice  lasves ;  2.  A.striatcB;  3.  A.eehimUcR. 
No  specific  denominations  were  however  given  ;  but  in  order  to  cson- 
vey  to  the  reader  a  better  idea  of  the  author's  views,  we  may  men- 
tion that  in  his  '^Anomi®  IsBves"  were  placed  those  species  that 
were  afterwards  termed  Athyris  amhigua  (Ure,  pi.  xvi.  fig  9),  and 
Spirifera  JJrii  (pi.  xiv.  fig  12).  In  his  "  AnomiuB  striat®**  we  find 
Uhynchonella  pleurodon  (pi.  xiv.  fig  6),  Spirifetra  hwulcata  (pi.  xv.  fig 
1),  and  Orthis  Michelini  (pi.  xiv.  figs  13,  14)  ;  while  his  *' Anomiie 
echinateo "  would  comprise  Froductus  longispimis  (pi.  xv.  figs  3,  4), 
Prod,  semireticvlatus  (pi.  xvi.  fig  12),  and  Prod,  puftctatits  (pi.  xv. 
fig  7).  Under  the  genus  "Pecten,"  he  further  adds,  Chotietvs 
variolata  (pi.  xvi.  figs  10,  11),  Streptorhynchus  crenistria  (pi.  xiv.  fig 
19),  and  St.  radialis  (pi.  xvi.  fig  13).  Under  "Patella**  he  figures 
a  Discitia  (pi.  xv.  fig  10).  Such  an  arrangement  of  the  Brachiopoda 
would  now-a-days  appear  impossible,  but  in  1793  it  was  perfectly 
unavoidable,  as  well  as  excusable.  Ure's  figures  are  very  passable, 
and  especially  so  for  the  time  at  which  they  were  engraved.  The 
author  appears  also  to  have  appreciated  the  importance  of  internal 
characters  ;  but,  firom  not  being  able  to  interpret  the  value  or  use  of 
the  impressions,  Ac.,  he  did  not  always  represent  them  correctly.* 

But  few  of  our  Scottish  Brachiopoda  have  been  figured  or  pro- 
perly described  since  the  time  of  Ure,  so  that  the  present  contri- 
bution will,  I  hope,  really  fill  up  a  deficiency.  In  his  "  History  of 
British  Animals,"  published  in  1828,  Dr.  Fleming  does  not  make 

*  David  Uro  was  for  somo  time  engaged  on  Sir  John  Sinolair's  Statistical  Ac- 
cotrnt  of  Scotland,  and  waa  ultimately  a  ministor  of  the  choroh  of  SooUond. 
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much  aUnsion  to  Scottish  species,  but  he  now  and  then  refers  to  a 
few  of  Ure's  figures,  and  in  particular  to  pi.  xiv.  fig  12,  to  which  he 
applies  the  denomination  of  Spirifer  Urii. 

In  the  "  Mineral  Conchology  "  six  or  seven  species  or  varieties  of 
Scottish  Producti  were  figured  and  described  by  James  Sowerbj  and 
his  son,  from  specimens  communicated  by  the  late  Dr.  Fleming ;  thus, 
Productus  longwpintu,  P.  Flemingii,  P.  spinvlosa,  P.  Scoticus,  and  P. 
spirwaus,  were  published  in  1814 ;  P.  Idhatvs  (from  Arran)  in  1821 ; 
P.  costata  (from  near  Glasgow)  in  1827 ;  and  LeptcBna  distorta  1840. 

In  a  few  books  and  papers  we  find  lists  of  some  Scottish  brachiopoda ; 
but  these  I  have  found  from  experience  not  always  to  be  depended 
upon.  We  may,  however,  notice  that,  in  his  "  Gteology  of  Clydes- 
dale and  Arran,"  Dr.  Bryce  mentions  seventeen  species  found  by 
Professor  Ramsay  in  Arran,  and  seven  in  Bute  by  Mr.  Fraser. 

Some  of  the  same  species  have  been  alluded  to  by  Professors 
M*Coy  and  Morris ;  but,  with  the  exception  of  those  figured  by  Ure, 
Sowerby,  and  myself  ("Monograph  of  British  Carboniferous  Brachio- 
poda'*), I  am  not  acquainted  with  any  other  illustrations  of  our 
Scottish  carboniferous  brachiopoda. 

The  only  other  general  observation  to  which  we  will  at  present 
refer,  is,  that  Professor  de  Koninck  believes  that  he  has  succeeded  in 
tracing  in  the  Carboniferous  formations  of  England  and  Scotland, 
two  great  difierent  faunas  ;  the  one  corresponding  to  the  carbonifer- 
ous fauna  of  Yis^  and  Bleidberg,  the  other  to  the  fauna  of  the 
Toumay  coal-basin  (in  Belgium).  These  two  faunas,  although  con- 
temporaneous, are  said  to  be  nowhere  found  co-existent.  Afber 
many  endeavours  to  solve  the  enigma  by  means  of  direct  strati- 
graphical  observations  at  Vis6  and  at  Toumay,  the  distinguished 
Belgian  palsBontologist  does  not  appear  to  have  been  able  to  arrive 
at  any  further  solution  than  that  the  generality  of  species  were  dif- 
ferent in  both  localities.  I  confess  myself  unable  to  discuss  the 
matter  in  question,  and  must  wait  for  the  promised  development  of 
the  author's  views ;  and  I  content  myself  by  observing,  that  the 
species  found  in  the  Scottish  carboniferous  deposits  are  attributed 
by  Professor  de  Koninck  to  his  fauna  of  Vis^. 

SCOTTISH  CAEBONIFEROUS  BRACHIOPODA. 

Family  Tisbebsatulida. 

Genus  Terebralitla  Llhwyd,  1699.* 

As  we  have  already  had  occasion  to  observe,  in  our  monograph  published  by 
the  PalsBontographical  Society,  the  species  belonging  to  this  genus  were  not 
specifically  numerous  during  the  Carboniferoas  period,  and,  as  far  as  our  obser- 
vations  will  conduct  us,  were  characterized  by  the  presence  of  short  simple 
loops,  as  may  be  seen  in  lignograph  fig  1. 

*  I  moBt  refer  the  reader  to  the  English,  French,  and  German  editions  of  my  "  General 
Introduction"  for  ftill  particulars  relative  to  the  fiBumlies  and  genera  of  Brachiopoda. 
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Lign  1.— T««iBBATULA  MLoiraiTi  (Pennimi). 
Intorior  of  dorsal  valve,  with  part  of  ^ud 

ventral  one. 
H,  Rostral  or  dental  plates  of  ventral  valve. 
8,  Sockets  of  dorsal  valve. 
c,  6,  Hinge'plates. 
ht  Loop. 
A,  Qaadniple  impression  of  the  addnctor 

muscle. 


Li^.  2.>-TmBKATuuL  vnrsajL  (rocent). 
Interior  of  dorsal  valve. 
dy  Cardinal  process. 
b,  Hingo-plate. 
«,  Dental  sockets. 
L,  Loop. 
A,  Quaidruple  impression  of  the  adductor,  or 

anterior  and  posterior  oodosor  muade. 


The  family  Terebbatulidis  oomprises  many  genera  and  snb-cenera;  but 
these  do  not  all  appear  to  possess  an  equal  value  or  importance,  and  time  alone 
will  decide  how  far  we  are  justified  in  certain  of  the  divisions  that  have  been 
proposed.  Professors  M'Coy  and  King  are  of  opinion  that  Palieozoic  Tere- 
oratulsc  such  as  T.  hdutaia.  T,  sacculvs,  and  T,  veHcnlaris,  should  be  separated 
from  Terebraiula  proper  ^uch  as  T,  vitrfa,  T.  cameay  and  T.  biplicata)  on 
account  of  certain  peculiarities,  or  differences,  and  have  respectively  proposed 
Seminnla  and  Epitkyrit,  Phillips,  as  generic  denominations  for  their  reception. 

The  differences  between  Terebraiula  proper  and  the  palaeozoic  species  above* 
mentioned  are  chieflv  confined  to  the  presence  of  prominent  dental  or  rostral 

Slates  in  the  one,  and  their  almost  total  absence  in  the  other,  as  well  as  in  certain 
et^  connected  with  the  hinge-plate.  On  the  other  hand,  the  exterior  charac- 
ters are  similar ;  and  in  the  intenor,  the  loop  offers  the  same  dispositions — is 
short  and  simply  attached,  the  longitudinal  branches  being  united  by  a  trans- 
versal band  more  or  less  bent  up  in  the  middle,  as  is  seen  in  Lign.  2.  The 
muscular  impressions  are  also  similar,  as  well  as  the  intimate  shd-stnicture. 
Therefore,  while  provisionally  locating  the  Carboniferous  species  under  Tere- 
braiula, it  will  be  necessary  to  bear  in  mind  those  small  differences  observable 
in  the  rostral  cavity  of  the  beak  and  hinge-plate  which  appear  to  distinguish 
the  Palseozoic  from  the  Mesozoic  species. 

I. — Tebebbatula  hastata.    Sowerby.    PL  xii.,  figs.  1,  2. 

Terebraiula  hatiata,  J.  de  C.  Sowerby,  Min.  Con.  Tab.  446,  fig.  1-3, 1824,  and 

Dav.  Mon.  Carb.,  p.  11,  pi.  L,  figs.  1-12. 

The  shell  is  usually  elongated,  oval,  or  obscurely  pentagonal,  rounded  or 
truucated  in  front,  and  tapering  at  the  back.    The  valves  are  convex,  and 
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almost  equally  deep,  mth  a  wide  me&ial  depression  towards  the  front  in  the 
larffer  number  of  indiyiduals.  The  beak  is  moderately  produced,  and  but 
slightly  incurred ;  the  foramen  is  rather  large,  oval,  and  in  adult  shdls  approxi- 
mates to  the  umbone  of  the  smaller  valve.  The  external  surface  is  smooth, 
marked  only  bv  a  few  concentric  lines  of  growth,  and  the  intimate  shell-struc- 
ture is  minutely  perforated  by  small  punctures,  which  may  be  easily  detected 
ou  all  specimens  of  which  the  shell  has  not  been  affected  by  metamorpnic  action. 
In  the  mterior  of  the  ventral  valve  there  exists  two  short  diverging  dental  or 
rostral  shelly  plates,  while  in  the  interior  of  the  dorsal  one  a  short  simple 
loop  is  observed,  occupying  about  one-third  of  the  length  of  the  valve,  as  in 
Lign.  fig.  3. 

Terebraimla  hatiata  was  ornamented  with  stripes, 
in  all  probability  of  a  red  colour,  similar  to  that 
still  found  on  several  of  the  recent  forms :  but  it 
is  rare  to  find  colour-markings  preservea  on  the 
surface  of  palsozoic  shells;  some  examples  in 
England  ana  in  Ireland  have  been  found  to  oe  thus 
ornamented,  and  one  was  recently  discovered  in 
Scotland  by  Mr.  J.  Toun^. 

Scottish  examples  of  this  shell  do  not  appear  to 
have  been  so  numerous  as,  or  to  have  attamed  the 
dimensions  of  some  of,  those  that  have  been  found 
in  England  and  Ireland.  The  largest  individual 
that  I  have  hitherto  seen  is  from  the  last-named 
country,  and  is  in  the  possession  of  Dr.  Bower- 
bank  ;  it  measures  26^  lines  in  length  by  19  in 
lAga.  3.— TBBSBULTiTLA  HABZATA.  brcadth  aud  13  iu  width. 

Interior  of  donal  valve.        T.  hastata  occurs  at  about  375  fathoms  below  the 

Ell-coal  at  Nellfield  and  Braidwood,  and  at  391 
fathoms  at  Braidwood  Gill,  in  the  parish  of  Carluke ;  it  is  found  also  at  Capel 
Rig,  East.  Kilbride,  eight  miles  S.S.E.  from  Glasgow ;  also  at  Galderside  and 
Auchentibber,  High  Blantyre,  and  Brockley,  near  Lesmahago,  in  Lanarkshire. 
In  Renfrewslure  it  occurs  at  Arden  quarry,  near  Thomlie  Bank,  four  miles  south 
from  Glasgow.  In  Stirlingshire  it  may  be  collected  from  the  Craigen^len  beds, 
the  main  limestone,  and  Corrie  Bum  beds.  In  Ayrshire,  at  Craigie,  near 
Kilmarnock,  at  Auchenskeigh,  near  Dairy,  and  West  Broadstone,  near  Beith. 
In  Fifeshire,  at  Limekilns.* 

11. — ^Terebbatula  saccules.    Martin,  sp.    PL  xii.,  figs.  3,  4. 

Conehyl%olUhu9  anomites  sacculus,  Martin.    Petreficata  Derbiensia,  tab.  xlvi., 
figs.  1-2,  1809 ;  and  Dav.  Mon.  Garb.,  p.  14,  pi.  L,  figs.  23,  24,  27,  29,  30. 

Shell  ovate,  or  somewhat  pentagonal  in  shape ;  notched  and  emarginated  in 
front,  smooth ;  valves  nearly  equally  convex,  with  a  slight  depression  near  the 
front  in  the  dorsal  valve,  and  a  rather  deep  mesial  furrow  in  the  ventral  one. 
T.  sacculus  does  not  appear  to  attain  the  dimensions  of  T.  hastata ;  and  is, 
comparatively  speaking,  much  more  convex.  Martin  states  that  "  the  form  of 
the  shell  is  purse-like,  its  margin  blunt,  hollowed  out  opposite  the  beak  by  an 
obtuse  indentation,  which  is  sometimes  continued  along  the  back  of  the 
beaked  valve  in  the  shape  of  a  slight  hollow  furrow  or  wave."     That  last- 

*  In  order  to  avoid  lumeceBBaryrepetitionB,  I  may  here  mentiozi  that  meet  of  the  Bpedmena 
from  LanarkBhire  were  kindly  communicated  by  Mr.  Armstrong,  Mr.  Bennie,  Dr.  Slimon, 
and  a  friend  in  Carluke.  Those  ftora  Stirlingshire  bv  Mr.  Young.  The  Renfrewshire,  Dum- 
bartonshire, and  Ayrshire  specimens  were  lent  by  Messrs.  J.  lliompson  and  J.  Armstrong, 
while  those  from  the  Lothiana  and  Fifeshire  were  oammunicBfeed  to  me  some  yean  ago  ^ 
Dr.  Fleming,  H.  Miller,  etc. 
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named  character  is  that  which  generally  distinfoishes  it  best  from  T.  ktuiaia 
and  T.  veneularis;  but,  although  this  peculiar  sinus  is  well  and  deeply 
marked  in  many  individuals,  it  is  at  times  but  obscurely  seen  in  others  ;  ana 
this  circumstance  has  no  doubt  tempted  some  paheontologists  to  unite  both 
Sowerby's  and  Martin's  shells  under  a  sinsle  denomination. 

I  am  acquainted  with  but  few  Scottish  specimens.  It  was  found  by  Dr. 
Fleming  somewhere  in  West-Lothian ;  and  Mr.  Armstrong  collected  a  few 
examples  at  West  Broadstone,  near  Beith,  in  Ayrshire. 

III. — ^Tebjbbbatula.  YESICX3LABIS.    De  Koninck.    PL  xiL,  fig.  5. 

TerebnUula  vesieuiaris,  De  Koninck,  Animaux  Fossils  de  la  Belgique  (SappL), 
p.  666,  pi.  IvL,  fig.  10,  1851.  DaVi  Mon.  Garb.,  p.  15 ;  pL  L,  figs.  25, 
26,  28,  31,  32 ;  pi.  ii.,  figs.  1-8. 

This  small  shell  usually  presents  an  orate  or  pentagonal  shape,  is  longer 
than  wide,  with  its  greatest  breadth  near  the  middle.  In  some  adult  examples, 
and  in  all  young  inoiYiduals,  the  valves  are  evenly  and  moderately  convex,  but 
after  a  certain  age  a  sinus  with  two  lateral  ridges  is  developed  in  the  dorsal 
ralve ;  and  at  a  still  later  period  a  small  central  elevation  or  rib  is  produced 
towards  the  front,  forming  a  somewhat  W-shaped  frontal  wave,  of  which  the 
angles  would  be  rounded.  The  ventral,  or  larger  valve,  is  deeper  and  more 
in&ted  than  the  opposite  one ;  the  beak  rounded  and  incurved ;  toramen  small, 
and  partly  surrounded  and  separated  from  the  hinge-line  by  a  small  deltidiom ; 
surface  smooth.  The  internal  dispositions  are  quite  similar  to  those  of 
T.  kastata  and  T.  saeculm,  T,  vesieuiaris  is  a  smaU  shell,  and  may  be  distin- 
guished from  the  last-named  species  by  the  small  mesial  rib  in  the  dorsal  valve. 

I  am  acquainted  with  but  one  or  two  examples  which  were  found  some- 
where in  West-Lothian  by  the  late  Dr.  Fleming. 

[NOTA.->The  three  species  of  Terebratala  irix>ve  described  are  all  witli  wbich  I  vn 
acquainted  from  the  Garboniferoas  rocks  of  Scotland.  At  page  17  of  my  "  Manogrmah,*' 
pnUished  bj  the  Palsaontographical  Society,  I  mentioned  that  Dr.  Fleming  poesessed  a  Tere* 
Dratola  from  West-Lothian,  whic^  I  thought  might  be  referred  to  Terwahda  OUKapnui*  • 
but,  after  ftirther  examination,  it  has  i^penred  to  me  that  the  ^>ecimfla  in  qnestiaa  may  be 
only  a  young  shell  of  T.  kcutata.2 

Family  Spiiuperidjb.* 

Of  the  several  genera  and  sub-genera  of  which  this  family  is  composed, 
Athyrisy  Retzia,  &pirifrra,  and  Spirtferina  alone  have  hitherto  been  found  re- 
presented in  the  Scottish  carboniferous  strata.  All  are  provided  with  spiral 
appendages  for  the  support  of  the  oral  arms. 

Genus  Athykis,  M'Coy,  1844.    (Spirigera*  d'Orbigny.) 

The  species  belonging  to  this  genus  bear  so  much  external  resemblance  to 
many  species  of  Terebratula,  that  they  were  for  long  referred  to  that  cenus ; 
but  they  are  clearly  distinguished  by  tneir  non-perforated,  or  fibrous  sheltistruc- 
ture,  as  weU  as  by  their  internal  arran^ments. 

The  Carboniferous  rocks  of  Scotland  have  hitherto  furnished  us  with  but 
three  species,  viz.,  A,  ambigua,  A,  plano-sulcaia,  and  A,  Eoyssii. 

IV. — Athybis  ambigua.    Sowerby  sp.    PL  xii.,  figs.  6-9. 

Spirifera  ambi^ita.  Sow.  Min.  Con.,  vol.  iv.,  p.  105,  tab.  ccclxxvi.,  1822; 
Athyris  ambtgua^  Day.  Mon.  Carb.>  p.  77>  pi.  xv.,  figs.  16-22,  and  pi.  xvii., 
figs.  11-14. 

In  external  shape  it  is  more  or  less  obscurely  pentagonal,  and  generally 
rather  wider  than  long.    The  valves  are  moderately  convex ;   the  dorsal  one 

*  At  page  467  and  following  of  the  first  volume  of  "  Tn  Gsolooist"  the  reader  win  find 
eopioas  details  and  iUustrationB  in  connection  with  the  genera  and  anb-geoflm  of  which  thia 
fiunUy  is  composed. 
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being  more  often  divided  into  three  or  four  lobes  from  the  central  fold,  present- 
m^  a  narrow  mesial  groove,  while  a  longitudinal  and  somewhat  angular  sinus 
extends  from  the  extremity  of  the  beak  to  the  frontal  margin  in  the  dorsal  one. 
The  beak  is  not  much  produced  or  incurved,  and  is  truncated  by  a  small  cir- 
cular foramen,  which  lies  contiguous  to  the  umbone  of  the  smaller  valve. 
Externally  the  shell  is  smooth,  being  marked  only  by  a  few  lines  of  growth. 
In  the  interior  the  spiral  appendages  are  directed  outwards,  as  may  be  seen  in 
the  figure,  lign.  3.  page  99,  of  this  volume. 

In  the  larger,  or  ventral  valve,  the  hinge-teeth  are  supported  by  vertical 
shelly  plates,  and  the  free  space  at  the  bottom  of  the  valve  between  and  beyond 
these  is  filled  up  with  muscular  impressions.  The  muscle,  whose  function  was 
the  closing  of  the  shell,  has  formed  %  small  elongated,  mesial,  heart-shaped 
scar ;  and  under,  as  well  as  along  the  outer  side,  are  seen  the  impressions  of 
the  cardinal  or  divaricator  muscles — ^that  is  to  say,  of  those  which  had  the 
office  of  opening  the  shell,  the  impressions  of  the  pedicle,  or  ventral  adjustor 
muBcle  may  also  be  detected,  on  either  side,  close  to  the  adductor.  In  tne  in- 
terior of  the  smaller  or  dorsal  valve  the  hinge-plate  presents  four  depressions, 
which  afforded  attachment  to  the  dorsal  pedicle,  or  dorsal  adjustor  muscles ; 
the  hin^e-plate  is  likewise  perforated  close  to  its  summit  (under  the  umbone) 
by  a  minute  circular  aperture.  On  the  bottom  of  the  valve,  divided  by  a  small 
longitudinal  ridge,  may  be  seen  the  quadruple  impressions  left  by  the  adduc- 
tor, or  posterior  and  anterior  occlusor  muscles.  These  details  are  beautifully 
displayed  in  some  valves  from  Capel  Rig,  East  Kilbride,  which  were  kindly 
communicated  by  Mr.  Armstrong,  and  which  will  be  found  represented  in 
pi.  xii.,  figs.  8-9, 

Some  specimens  of  this  shell  from  Lanarkshire  (wherein  the  mesial  groove 
of  the  dorsal  valve  was  not  so  apparent  or  distinctly  marked  as  in  the  ordinary 
and  tjpical  shapes  of  the  species)  have  been  referred  by  Professor  M'Coy  to 
Pliilbps'  A.  globularu,  but  of  which  species  I  have  not  mtherto  seen  any  well- 
authenticated  Scottish  examples.  Some  specimens  have  likewise  presented 
externally  a  deceptive  appearance  of  striation,  but  which  is  not  the  character 
of  the  well-preserved  shell. 

AthyrU  ambigtM  is  one  of  the  commonest  of  the  Scottish  carboniferous 
species.  In  the  parish  of  Carluke  it  is  plentiful  in  the  upper  limestone  series, 
but  also  hundreds  of  fathoms  lower  in  the  series — that  is,  in  the  shelly  lime- 
stone band,  a  few  feet  above  the  "Productus  ^ganteus  bed."*  Thus  at  Gare  it 
may  be  collected  at  two  hundred  and  thirty-nme  fathoms,  at  Braidwood  Oill  at 
three  hundred  and  ninety-three  fathoms,  and  at  Langshaw  at  three  hundred  and 
forty-three  fathoms  below  the  horizon  of  the  "Ell  coal."  In  Lanarkshire  (besides 
the  localities  just  mentioned)  it  is  found  at  Lawrieston  and  Canel  Eig,  East 
Kilbride ;  at  Ualderside  and  Auchentibber,  High  Blantyre ;  at  Brockley,  near 
Lesmahago ;  and  Robroyston  to  the  north  of  Glas^w.  In  Stirlingshire  it  is 
found  at  Campsie,  in  the  Craieenglen,  Balfflass,  Mill  Bum,  Balgrocnen,  Main 
limestone,  and  Corrie  Bum  be£.  In  Kenfrewshire  it  is  plentmil  at  Floor's 
quarry  Johnstone  Brid^,  Barrhead,  Arden  quarry,  and  Orchard,  near  Thom- 
liebank.  In  Ayrshire  it  occurs  at  Rouehwood  and  West  Broadstone,  Beith ; 
at  Auchenskeign,  Dairy ;  Goldcraig,  Kuwinning,  Hallerhirst,  Stevenston ;  and 
Cnu'gie,  near  Kilmarnock,  &c.,  &c.  It  is  also  found  in  the  Island  of  Arran. 
In  Haddingtonshire  it  is  to  be  collected  at  Cat  Craig,  near  Dunbar ;  and  in 
many  other  places  which  need  not  be  enumerated. 

*  In  Ireland  it  is  most  abundant,  under  the  shape  of  casts  in  the  red  sandstone  of 
Kildrcsa  which  is  still  lower  down  in  the  series  than  is  the  great  "Froductus  bed"  above 
referred  to. 
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V. — ^Athtris  FLAK0>st7LCATA.    Phillips  sp.    PL  xii,  figs.  10, 11. 

Sptrifera  planasulraUi,  Phillips,  Greology  of  Yorkshire,  yoL  iL,  p.  220,  pL  x^ 
figf.  15, 1836 ;  and  Dav.  Hon.  Carb.,  p.  80,  pL  xvL,  figs.  2-13,15. 

The  shape  of  this  shell  is  more  often  orbicular,  the  vaLyes  being  equally  deep 
and  evenly  conyex,  without  sinus  or  fold,  or  with  a  slight  mesial  depression 
towutls  tne  front  in  one  or  both  yalyes.  The  beak  is  smSl  and  incurved,  with 
a  minute  foramen  placed  close  to  the  umbone  of  the  opposite  valve.  When 
perfect,  the  surfaces  of  both  valves  are  ornamented  at  intervals  of  less  than  a 
une,  with  numerous  concentric  semi-circular  lamelliform  expansions,  each  plate 
bein^  flat  and  longitudinally  striated.  It  is,  however,  rare  to  obtain  spedmens 
in  which  the  plates  are  in  place,  as  tiey  generallj  remain  in  the  matrix  from 
whence  the  shell  is  detached.  The  intenor  arrangements  are  similar  to  those 
of  A.  ambi^ua. 

J.  pktnosulcata  does  not  appear  to  be  a  very  common  shell  in  Scotland ;  it 
occurs  at  three  hundred  and  forty-three  fathoms  below  the  "Ell  coal,"  and  near 
Lesmahago,  in  Lanarkshire.  In  Stirlingshire  it  occurs  at  Craigenglen.  In  Ren- 
frewshire, at  Arden  quanr,  Thomliebank,  Barrhead,  etc.;  in  Ayrshire,  at 
Rou^hwood  and  West  Broaostone,  near  Beith.  It  has  also  been  found  in  West 
Lothian. 

VI.— Athyws  RoYSsn.    L'EveiU^.    PI.  xii,  fig.  12. 

Spirifer  de  Rofssii,  L'Eveill^,  Memoirs  de  la  Sod^t^  Geologioue  de  Prance,  voL 
ii.,  p.  39,  pi.  ii.,  figs.  18-20,  1835 ;  and  Jthyris  Roymi,  I)av.  Mon.  Carb., 
p.  84,  pi.  xviii.,  figs.  1-11. 

This  species  is  generally  transversely  oval  and  sub-globose,  with  equally  deep 
and  uniformly  convex  valves  up  to  a  certain  age ;  arter  which  a  mesial  fold  of 
greater  or  lesser  elevation  b  gradually  formed  in  the  dorsal  valve,  and  to  which 
corresponds  a  sinus  in  the  opposite  one.  The  frontal  margin  is,  therefore, 
either  nearly  straight,  or  presenting  a  greater  or  lesser  curve.  The  beak  is 
incurved  and  truncated  by  a  small  circular  foramen,  which  is  contiguous  to  the 
umbone  of  the  dorsal  valve.  Externally  the  entire  surface  is  re^uLu-ly  covered 
with  numerous  concentric  scaly  ridges,  from  each  of  which  radiate  aosdy  set 
fringes  of  elongated  somewhat  flattened  snines ;  and,  indeed,  so  closely  packed 
are  the  spiny  ridges,  that  m  the  perfect  snell  no  portion  of  the  valve  could  be 
perceived,  opecimens  are  not,  however,  to  be  obtained  with  their  spiny  invest- 
ment from  the  hard  limestone  matrix,  but  from  the  decomposing  shales  exam- 
ples may  sometimes  be  picked  up  in  which  portions  of  the  spines  are  still  pre- 
served. The  interior  arrangements  are  siinilar  to  those  of  the  two  spedcs 
ah'eady  described. 

Athfrii  Boymi  occurs  in  the  shales  of  Coalbum  and  Brockley,  near  LesDi»- 
hago,  and  at  West  Broadstone,  near  Beith. 

SuB-GENUs  Retzia.    King.    1850. 

The  species  which  compose  this  sub-genus  are  Terebratula-shaped,  with  a 
perforated,  or  punctured  shell-structure,  and  by  this  character  they  appear  to  be 
chiefly  distinguished  from  AthyrU.  Interiorly  they  possess  spiral  processes  for 
the  support  of  the  oral  arms,  with  their  extremities  directea  outwards ;  but  I 
have  never  yet  succeeded  in  procuring  a  specimen  wherein  the  details  could  be 
satisfactorily  developed.  I  am  acquamted  with  but  a  single  species  from  the 
Scottish  caroonifcrous  strata. 
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YIL — ^Retzia  radxalis.    Phillips,  sp.    PL  xiL,  fig.  13. 

Terdtratula  radiaHs,  Phillips,  Geoloffy  of  Yorkshire,  voL  iL,  p.  223,  nl.  xiL, 
figs.  40,  41 ;  Betzia  radialu,  Day.  Mon.  Garb.,  p.  87,  pL  xvii.,  figs.  19,  21. 

A  single  crushed  example  of  this  small  species  from  Scotland  has  come  under 
my  examination ;  it  was  oerived  from  the  Carboniferous  shales  of  the  neigh- 
bourhood of  Lesmaha^  by  Dr.  Slimon.  When  perfect  it  possessed  a  longfi- 
tudinal  oval  shape,  with  valves  almost  equally  and  moderately  convex.  Tne 
beak  is  produced  and  truncated  by  a  small  circular  foramen,  which  is  slightly 
separated  from  the  hinee  line  by  a  small  hinge  area.  Each  valve  is  ornamented 
with  about  twenty  smul  roundfed,  radiating  ribs,  of  which  the  central  one  in 
the  dorsal  valve  is  at  times  the  largest,  ana  to  which,  in  the  ventral  one,  cor- 
responds a  deepened  sulcus. 

(To  be  eoniinnedj 


FOBBIGN      COBRESPONDENCE. 

Bt  Count  Mabschall,  of  Vienna. 

On  Fossil  Vertehrata.    Br  Professor  E.  Suess.    Bead  before  iJie 
Irrvperial  OeologicaZ  Institute  of  Vienna,  Feb.  8, 1859. 

M.  Gastaldi  has  recently  published  an  essay  on  the  fossil  Verte- 
hrata of  Piedmont,  especially  on  the  Mammals  found  in  the  coal  of 
Cadibona,  which  he  and  Prof.  Michelotti  consider  to  be  of  Lower 
Miocene  age ;  while  Prof.  Sismonda  and  Dr.  Belle  think  the  shells 
occurring  in  it  to  be  rather  of  Eocene  character.  The  upper  portions 
with  Tetrcdaphodon  Arvemensis,  Hippopotamiiis  major,  &c.,  are  called 
Pleistocene  by  M.  Gkistaldi,  while  Dr.  Falconer  has  evidently  proved 
them  to  be  genuine  Pliocenes  like  the  deposits  of  the  Ame-valley, 
the  Auvergne  (partly),  and  the  manmiaJiferous  Crag  of  England. 
As  it  is  still  to  be  proved  (according  to  Prof.  Heer's  deductions)  that 
physical  changes  must  necessarily  have  affected  in  the  same  degree 
the  inhabitants  of  the  dry  land  as  they  did  those  of  the  sea,  much 
confusion  would  be  avoided  by  using  local  denominations  (Amo-, 
Eppelsheim-,  Cadibona-fauna,  &c,,)  instead  of  hypothetical  geo- 
logical terms  (as  miocene,  pliocene,  &c,),  M.  Gastaldi's  ezceUent 
descriptions  and  figures  have  materially  contributed  to  give  clearer 
notions  of  Anthracothervu/m  magntmi,  Anth/r,  mirmmmi,  AmpTdtragvlug 
eormnunisy  BMnoceros  mvniituSy  Bh,  inoiswus ;  the  last  species  is  still 
doubtful. 

The  Swiss  lower  Molasse,  the  coal  of  Kovencedo,  near  Vicenza, 
and  probably  some  other  more  eastern  deposits  may  be  coeval  writh 
those  of  Cadibona.  The  remains  of  Bhinoceros  from  the  brown-coal 
of  Hart,  near  Gloggnitz,  belong  to  a  smaller  species  not  occurring 
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elsewhere  within  the  Vieima-basiii,  and  posBibly  identical  with  th&t 
of  Nuceto,  referred  to  by  M.  Gastaldi  to  Rhin,  minuttis,  Cnv.  Chev. 
Fr.  de  Haner  has  remarked,  respecting  the  stratigraphical  circam- 
stances,  that  the  coal  of  Breemberg  (W.  Hnngaiy)  may  be  of  more 
ancient  date  than  the  lowermost  marine  deposits  of  the  Vienna  basin. 

Prof,  E,  8ues8  on  some  Fossil  Bovidce.     Proceed.  Imp.  Creol.  Institute 

of  Vienna,  March  29, 1859. 

The  Imperial  Geological  Institute  of  Vienna  has  purchajsed  a  col- 
lection of  Tnammalian  remains  obtained  from  the  Galician  Loess, 
an  ancient  loam  deposited  in  the  yaUeys  of  the  rivers  Wistock  and 
Dunajec.  This  region,  long  ago  renowned  for  its  abundance  of 
fossil  remains,  is  no  less  conspicuous  for  the  uniformity  of  its  ancient 
fauna,  represented  only  by  three  herbivorous  species — Bospriscus,  Bos 
jmmhjenius,  and  Elephas  prlmigenius  (the  last  by  far  the  most  preva- 
lent). The  skulls  of  the  two  species  of  Bos  offer  very  striking 
differences  in  their  structure  and  proportions.  In  Bos  priscus  the 
frontal  bone  is  vaulted,  and  has  no  superior  edge  prominent  over  the 
surface  of  the  occipital  bone ;  the  basis  of  the  horns  is  somewhat 
beneath  the  upper  frontal  edge  ;  the  horns  are  proportionally  shorty 
strong,  directed  horizontally  outwards,  with  ends  slightly  curved  up- 
wards ;  the  orbits  are  nearly  beneath  the  bases  of  the  horn-roots. 
Bos  primigenius  has  a  narrow  concave  forehead,  forming  upwards  a 
strong  edge  prominent  over  the  surface  of  the  occipital ;  the  horns 
are  inserted  exactly  on  the  upper  margin  of  the  frontal,  and  are 
longer  and  more  curved  than  those  of  B.  priscus ;  they  are  directed 
horizontally  outwards,  then  inclined  inwards  with  ends  slightly 
curved  downwards.  The  orbits  are  far  beneath  the  roots  of  the 
horns,  with  a  deep  depression  in  the  middle  of  the  forehead  between 
them. 

On  Listriodon,    Prof.   E.   Suess.     Proceed.  Imp.  Greol.  Institute  of 

Vienna,  Mareh  29,  1859. 

A  molar  of  Listriodon  splendens,  H.  v.  Meyer,  (Tapirotheriwm  of 
some  French  palaeontologists)  has  been  recently  found  in  the  Leitha 
limestone  of  Fiinfkirchen,  Central  Hungary.  The  same  species  is 
known  to  occur  in  the  Leitha  Mountains,  between  Austria  and 
Hungary ;  and  in  France,  Department  du  Gers  and  Department  de 
la  Dr6me  ;  a  proof  that  the  fauna  of  the  epoch,  as  the  subsequent  one 
of  Eppelsheim,  far  from  being  a  merely  local  one,  extended  over  a 
large  portion  of  Europe. 

Brof,  linger  on   tJie  Plants  of  Egypt,      Proceed.    Imp.    Academy, 

Vienna,  July  14,  1859. 

Among  the  plants,  the  remains   of  which  are   to   be  found   in 
sepulchres,  or  figured  on  the  monuments,  etc.  of  Egypt,  some  fifty 
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gpecies  admit  botanical  determination.  Nearly  the  whole  of  these 
Bpecies  "were  objects  of  culture,  and  consequently  introduced  from 
other  €X>iintries  simultaneously  with,  or  soon  after,  the  immigration 
of  the  tribes  who  peopled  ancient  Egypt.  Many  of  them,  as  the 
date-palm,  the  flax,  the  cercalia,  etc.,  may  be  proved  to  have  been 
cultivated  as  early  as  under  the  reign  of  Menes  (B.C.,  3623).  Prof, 
linger  has  found  no  traces  of  any  change  from  one  species  into 
another  having  taken  place  during  a  period  of  nearly  fifty  centuries, 
from  Menes  to  our  times. 

Ossiferous  Cavern.     Proceed.  Imp.  Academy,  Vienna,  July  14,  1859. 

Prof.  O.  Schmidt,  of  Gratz,  has  found  in  the  Grebeuzer  Alp,  Upper 
Styria,  a  fissure,  or  cavern,  containing  remarkably  w^ell  preserved  re- 
mains of  the  Elk,  together  with  those  of  another  extinct  species  of 
the  genns  Cervus. 
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THE  FIRST  TRACES  OF  MAN  ON  THE  EARTH. 

(Continued  from  page  434.) 

The  second  volume  of  M.  de  rerthes*  book,  that  which  we  have  to  deal  with 
especially    in  this   notice,    is   illustrated   by   twenty-six   plates    containing 
nearly  five  hundred  figures.    In  the  interim,  too,  between  the  publication  of 
the  mrst  and  second  volumes,  that  author  added  greatly  to  his  collection  of 
primitive  (antediluvian)  and  Celtic  instmments  (those  of  historic  periods). 
This  collection  is  now  unrivalled,  and  has  been  accumulated  by  travels  and  pur- 
chases from  all  parts  of  the  world.    To  make  sure  of  the  origin  of  these 
objects,  M.  Boucner  de  Perthes  has  himself  been  to  search  for  them,  not  only 
in  the  North,  in  Denmark,  Sweden,  Norway,  Lithuania,  Poland,  and  Russia, 
but  also  in  the  South,  where  these  stone-implements  are  much  rarer,  in  Spain, 
Italy,  Sicily,  Greece,  Turkey,  along  the  shores  of  the  Black  Sea,  and  lastly,  he 
has  carried  his  researches  even  into  Asia  and  the  French  African  possessions. 
His  object  in  these  travels  was  not  only  to  collect  specimens,  but  also  to  con- 
sult foreign  savans ;  and  he  acknowledges  in  glowmg  terms  the  courtesy  he 
everywhere  met  with,  and  the  flattering  and  ready  aia  given  to  his  researches. 
His  Dook,  so  controverted  in  France,  he  found  liad  met  with  better  reception 
abroad,  and  morever  that  it  had  also  been  better  comprehended  as  detailing  the 

{)roofs  that  "  a  race  before  unknown,  a  human  family  of  which  the  origin  was 
ost  in  the  night  of  Time — a  race  contemporaneous  with  the  great  pachyderms 
of  which  we  find  the  remains,  had  lived  upon  the  soil  we  tread,  and,  many  ages 
old,  had  been  witness  to  terrible  revolutions,  and  at  length  to  that  last  catas- 
trophe which  had  changed  the  surface  of  the  globe,  and  modified,  with  its 
climates,  the  form  of  nearly  every  living  species."  Tlie  former  long  existence 
in  Europe  of  this  people,  which  M.  Boucher  de  Perthes  considers  to  have 
ended  with  the  Deluge,  is  supported  by  demonstrative  proofs. 
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It  is  tlnis  that  author  opens  oat  a  new  branch  of  scienoe — "  AidLeo-geoLogjr^ 
for  the  investigations  of  tne  historian,  the  antiquary,  and  the  geologist. 

"  Since,"  continues  the  writer  of  the  preface  hiefore  quoted,  "  the  way  is 
open,  let  us  follow  the  author;  the  first  who  do  so  will  find  ample  reward. 
Soon  it  will  not  be  a  single  gallery  that  will  suffice  to  contain  the  rdics  of  the 
past :  it  is  an  entire  museum  unaer  the  porticos  of  which  should  figure  iJso 
the  tools,  the  dolmans,  the  raised  stones,  antique  eyidenoes,  if  not  of  the 
aptitude,  at  least  of  the  power,  of  man ;  for  the  erection  of  these  monoliths 
without  the  aid  of  machmes  is  still  a  problem.  But,  hasten  we  on :  that 
which  age  and  barbarism  have  spared  disappears  b^ore  civilization.  J^ken  bj 
the  hammer  or  cut  by  the  saw,  these  oldest  of  our  monuments  have  already,  at 
more  than  one  point,  served  to  pAve  the  road,  or  to  form  the  abutment  of  a 
bridge.  If  governmental  protection  does  not  take  them  undor  its  safe-goard 
they  will  au  perish.  ...  No!  these  stones  great  and  small,  arms, 
utensils,  idols,  symbols,  or  characters,  are  not  to  be  disdained :  a  whole  suite 
of  revelations  is  there.  Not  solely  those  which  prove  the  existence  of  a  people, 
but  those  which  shew  its  whole  life,  for  they  inoicate  not  simply  their  domestic 
liabits,  their  means  of  living  or  of  satisfying  the  necessities  of  the  moment, 
.  .  •  they  prove  that  there  was  in  them  a  sentiment  of  futurity,  a  belief, 
a  faith,  a  rebgious  want,  an  adoration,  lastly  that  they  had  a  perception  of  the 
divinity.  Yes !  upon  the  first  men  who  umted  their  efforts  to  dress  this  stone, 
who  worked  off  the  angles  to  make  the  form  regular  ...  a  ray  of 
light  from  on  high  had  descended ;  they  had  drawn  near  to  heaven ;  it  was  a 
first  homage  which  they  rendered  to  God.  Let  us  render  it  like  them,  and 
break  not  His  altar." 

There  is  certainly  something  very  beautiful  in  these  speculations ;  and  no- 
thing will  link  •our  minds  so  cbsely  to  the  study  of  the  changing  phases  of  the 
earth's  antique  history  as  thus  associating  the  primitive  tribes  of  our  race 
with  the  events  of  a  vastly  remote  geologic  age.  M.  Boucher  de  Perthes' 
book  is  however  highly  speculative  throughout ;  and  we  would  have  our  readers 
bear  in  mind  that  we  are  at  present  only  attempting  to  detail,  as  concisely  and 
as  accurately  as  we  can,  the  ideas  he  has  put  before  the  world.  Undoubtedly 
these  specuktions  were  in  the  first  instance,  and  still  are,  a  great  barrier  to 
the  acceptance  of  his  book ;  for  in  many  instance  we  ourselves  cannot  but  re- 
gard them  as  visionary.  In  s&png  this,  however,  we  wish  not  to  detract  from 
the  real  merits  of  his  labours,  for  we  willingly  admit  that  in  some  of  the  wildest 
of  his  notions,  there  lies  lat^t  a  germ  of  truth,  valuable  alike  to  the  antiquary 
and  to  the  geologist. 

It  is  somehow  a  character  of  the  French  light  style  of  writing  that  they  tell 
you  a  great  deal  about  themselves,  at  the  same  time  that  they  are  telling  their 
story  and  describing  what  they  have  seen.  The  reward  of  the  geologist,  as 
M.  Boucher  de  Perthes  in  his  first  chapter  aptly  remarks,  is  immediate  and 
positive.  He  sees  at  once  in  the  simple  section  tne  superposition  of  the  beds, 
their  identical  or  their  different  character.  The  same  with  tne  archoeologist.  It 
is  not  difficult  in  the  soil  wliich  he  opens  to  perceive  the  fibula,  the  statue,  or 
the  coin ;  the  broken  fragments  of  a  vase,  a  brick,  or  tile  inspire  him  with  con- 
fidence, and  the  hope  of  finding  better,  and  hope  doubles  the  zeal  of  even 
the  mere  workman  who  always  believes  in  finding  a  hoard  of  gold.  "  It  is  not 
thus  in  the  diluvium.  There  everything  is  sand,  flints,  blocks  of  stone,  and 
far  and  far  between,  some  gigantic  tootli,  some  enormous  fragment  of  the  head 
or  femur  of  an  elephant,  or  a  rhinoceros,  which,  after  having  evoked  the 
curiosity  of  the  worker  leaves  him  but  regret :  scarcely  is  the  debris  of  the 
^iant  of  former  ages  divested  of  its  matrix  and  exposed  to  the  air  than  one  sees 
it  crumble  away  and  resolve  itself  into  dust.  What  remains  then  for  the 
inquirer !     A  souvenir,  an  indication :  still  it  is  not  this  for  which  he  searches. 
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envelope.     In  the  new  valleys,  then,   in  tliose  resurmiia  j^„^,....  . 
torrent,  are  piled  pell-mell  Ixxiiea  and  relics,  traces  of  that  wliich  had  'been 
brnnght  to  (in  end. 

"  Is  it  not  what  we  see  after  inuiwlfttions  and  rain-storms  P  Yes.  It  was  in 
these  deposits,  in  these  deluvial  debris,  that  I  did  at  last  £nd  a  trace  of 
man,  and  mj  joy  was  great  when  I  had  found  it." 
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Many  other  antiquaries  follow  the  old  and  exploded  notion  of  these  so-caUed 
diluvial  gravels  having  been  solely  formed  by  the  action  of  water.  This  is  an 
error,  for  water  has  been  only  the  motive  power  in  their  distribution.  Beyond 
this,  all  it  has  effected  has  been  by  its  continued  frictional  action  in  the  partial 
rounding  hj  abrasion  of  the  sharp  anpular  edges  of  those  more  or  less  triangular 
fragments  into  which  flints  naturally  break  by  the  action  of  frost  or  by  per- 
cussion. Whole  beds  of  shattered  flints  are  of  frequent  occurrence  in  chalk, 
and  the  mere  waste  and  destruction  of  the  strata  would  liberate  heaps  of  frag- 
ments with  angular  edges  as  sharp  as  those  of  a  flint  freshly  broken  by  t& 
hammer.  The  Knocking  action  of  one  pebble  dashed  against  another  could  not 
produce  the  triangular  pieces  we  have  alluded  to,  but  would  cover  the  sur- 
face with  innumerable  pits,  due  to  the  natural  conchoidal  fracture  of  the  chips 
broken  out. 

M.  de  Perthes  next  details  the  researches  made  by  himself.  Dr.  Kigolet,  and 
others  in  the  neighbourhoods  of  Abbeville  and  Amiens,  some  accounts  of  which 
were,  from  time  to  time,  laid  before  the  **  Soci6t6  d'Emulation"  of  Abbeville, 
and  "  Soci6t6  dcs  Antiquaires  de  Picardie,"  and  published  in  their  respective 
transactions. 


(To  be  continued.) 
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(Continued  from  page  444J. 

Queries  on  Slickensides  submitted  to  the  President  op  the  Geolo- 
gical Section,  Aberdeen  Meeting,  September,  1859,  by  Mr.  J.  Pricb,  of 
Birkenhead,  with  Beplies  to  the  Queries  by  Professor  D.  T.  Ansted. 

I  offered  the  follovring  remarks  to  the  Section,  under  a  conviction  that 
individual  and  local  observation  of  small  facts  could  never,  as  such,  be 
out  of  place  at  the  meetings  of  an  association  so  eminently  Baconian 
as  that  then  assembled  at  Aberdeen ;  and  that  this  must  ever  be  the 
province  of  the  majority  of  naturalists — ^to  provide  instances  for  the  few  master 
minds  to  generalize.  I  mean  to  include  under  the  name  "  Slickensides"  every 
mineral  surface  which,  apart  from  crystallization,  exliibits  an  extraordinary 
degree  of  polish.  And  as  I  believe  this  phenomenon  has  never  vet  received 
anything  approaching  to  a  satisfactory  explanation,  I  wish  to  call  tne  attention 
of  practical  geologists  to  the  subject,  and  induce  them  to  look  out  for  it  in  sec- 
tions (whether  natural  or  artificial)  of  every  rock-formation.  I  am  acquainted 
with  the  fact  in  situ  only  in  the  neighbourhood  of  Birkenhead  (New  Red),  par- 
ticularly the  celebrated  Labyrinthodon  quarries  at  Storeton,  where  it  is  very 
well  illustrated,  and  in  the  "mountain-limestone"  at  Llysfaen  and  Bryn 
Euryn,  near  Abergele,  North  Wales.  But  I  believe  I  have  met  with  hand 
specimens  of  it  (generallv  ballast)  in  granite,  serpentine,  coal,  coal-shale,  and 
trap,  near  Shrewsbury.    I  presume  "specular"  galena,  antimony,  &c.,  tobe  the 
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same  fact.  I  hardly  ever  saw  it  in  situ  withont  finding  two  contigaoos 
instances — i.  e.,  two  pairs  of  polished  surfaces  sometimes  within  half  an  inch, 
sometimes  two  feet  of  each  other,  the  intervening  space  being  occupied  by 
rock  more  or  less  altered  in  character,  and  ^nerally  more  compact.  The  planes 
never  agreeing  with  the  stratification,  ana  often  nearly  perpendicular  to  it.  I 
never  saw  any  termination  of  the  polished  planes,  so  that  I  should  suppose 
they  intersect  whole  mountains.  In  granite  and  trap  the  surfaces  I  have  seen 
were  far  from  plane,  and  exhibited  a  different  substance  rather  like  steatite  or 
soapstone  (so  m  serpentine).  In  sandstone  the  polish  is  such  as  could  not  be 
produced  by  artificial  means  (without  vitrifying') ;  but,  however  sleek  the  sur- 
face, it  always  exhibits  stri»,  sometimes  parallel,  but  often  inclined  at  various 
studies.  The  foUowing  questions  seem  worth  following  up,  to  obtain  more 
light  on  the  subject : — 

1.  Are  all  rocks  found  to  exhibit  these  surfaces  ? 

2.  If  so,  are  the  circumstances  alike  in  the  main  F 

3.  If  not,  what  sort  of  rocks  seem  excepted  ? 

4.  Are  conglomerates  exempt  ?    Is  chalk  P    Is  rock-salt  ? 

5.  Is  it  a  question  of  age  P    Is  it  as  common  in  Old  Eed  as  in  New  P 

6.  If  in  roofing  slate,  what  is  its  relation  to  cleavage  P 

7.  If  in  trap-dikes,  does  it  crop  the  dike  P 

8.  If  in  soft  Silurian  shale  ("  mudstone")  does  it  harden  that  P  N.B.  It 
does  not  seem  to  alter  coal  at  all,  and  I  have  seen  something  very  like  it  in 
clay,  not  so  hard  as  French  chalk. 

9.  Is  it  found  to  pass  into  contiguous  rocks,  that  overlie — e.  y.,  from  Moun- 
tain-limestone into  Old  Red  sandstone. 

10.  Does  it  ever  pass  into  rocks  lying  conformably  P 

11.  Does  it  affect  the  accidental  mmerals  of  the  rock  through  which  it 
passes — e.  ^.,  Barytes  in  Mountain-limestone  P 

12.  Does  crystallization  interrupt  it,  or  vice  versd? 

13.  Are  the  striae  universal  P 

14.  Does  it  never  correspond  with  stratification  P 

15.  Are  the  surfaces  coated  with  a  different  substance,  or  is  it  merely  the 
rock  itself  altered  ? 

16.  Has  it  been  seen  on  the  opposite  sides  of  vaUeys,  or  of  mountains  P 

17.  Have  the  apparently  parallel  pairs  been  found  to  meet,  and  so  come  to 
an  end  P    I  have  seen  something  like  this. 

Mr.  Cunningham  asserts  that  here  they  form  a  barrier  to  springs  of  water. 
Is  this  general? 

Allow  me  to  commend  to  the  notice  of  tourist-geologists  Llysfaen,  near 
Abergele,  as  exhibiting  within  a  very  small  compass  five  very  remarkable  and 
perfectly  distinct  drifts ;  also  a  good  mountain-limestone  fossil  station,  with  a 
good  flora  (silurian  fossils  near)  oetween  Khyl  and  Llandudno. 

Additional  Queries. — 18.  Does  the  "slick"  or  polished  surface  indicate  a 
fault  ? 

19.  Is  the  "  slick"  ever  intersected  by  mineral  veins  P 

20.  Are  the  perfectly  level  "  specular"  surfaces  and  those  which,  though 
glossy,  are  uneven,  to  l)e  referred  to  the  same  agency  P 

21.  Do  they  ever  coincide  with  the  stratification,  partings,  cleavage,  "  lamina- 
tion," or  "  foliation"  (E.  Forbes),  and  are  they  to  be  considered  as  absolutely 
sttiffeneris,  or  to  be  classed  with  some  of  these  ? 
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Si.  I  hiTB  hevd  them  caUed  "tasp  dykes."  Is  this  name  justified  in  nj 
kctlitiesr 

33.  In  what  rdatkm  do  they  stand  to  fossils  ? 

Here  (Birkenhead,  ftc.),  where  they  abound,  nothing  erer  intervenes  between 
the  two  pairs  of  "  slicks"  but  sandstone  (sometimes  altered) ;  elsewhere  the 
coal,  thoufi;h  highly  polished,  is  simply  coal.  Sir  C.  Lyell  mentions  polished  sur- 
fiioes  prodaoed  by  molten  lava  passmg  through  fissures  in  old  lava.  And  this 
remukoed  me  of  a  "  sUck,"  as  there  would,  of  course,  be  four  suifsMses  (two 
vis-^-ru)  in  those  dykes  of  Somma. 

I  have  more  hopes  of  this  curious  subject  bein^  pressed,  since  Mr.  Gunning- 
ham,  of  Liveqxwt  by  giving  it  a  practioil  turn  m  connection  with  a  **  water 
question,"  has  enlistea  the  emi  bono  party  in  our  inquiry.  If  they  form  a 
bairier  to  subterraneous  **  water-works,"  they  want  looking  afto*  indeed. 

Bepliet  to  Mr.  Prie^M  Qweries. — I.  Slickensides  occur,  I  believe,  in  all  hard 
metunorphosed  partly  crystalline  rocks,  and  especially  in  limestones,  sand- 
stones, and  perhaps  some  slates.    l%ey  occur  also  in  some  days  and  in  ooaL 

S.  The  general  conditions  being  the  same,  the  phenomena  are  very  similar, 
but  they  vary  greatly  with  the  ni£ure  of  the  rock. 

3.  Soft  suids,  uncryHtalliied  limestones,  and  some  days  are  excepted. 

4.  I  never  saw  a  case  in  oon^omerates,  but  should  not  be  surprised  at  find- 
ing one.    The  same  with  rock-salt.    Chalk  is  exempt. 

5.  It  is  not  a  question  of  age.  I  am  not  aware  of  any  difference  between 
Old  and  New  Red  sandstone  ihaX  could  affect  the  question. 

6.  I  never  saw  a  true  sUck  in  roofing-slate,  but  I  think  I  have  in  indurated 
alate.    It  can  have  no  relation  to  cleavage. 

7.  There  is  no  reason  why  it  should  not. 

8.  Very  similar,  if  not  id^itical,  pthenomena  are  common  in  some  days,  chiefly 
very  smooth  and  fine-grained  varieties.  It  does  not  harden  such  days,  nor  does 
it  alter  them. 

9.  In  passing  from  one  rock  to  another  of  very  different  mineral  character, 
the  appearance  of  the  slick  is  so  different  that  it  could  hardly  be  identified. 

10.  Yes, 

11.  It  makes  a  dear  cut  through  the  limestone  and  its  contents. 
13.  No,  to  the  best  of  my  knowledge. 

13.  They  vary  in  each  case.  Some  striadon  or  approximate  appearance  I 
bave  always  seen. 

14.  Not  that  I  am  aware  of. 

15.  The  rock  itself  altered  by  compression,  and  perhaps  by  heat  produced  by 
friction. 

16.  Not  that  I  am  aware  of. 

17.  I  believe  the  opposite  faces  where  the  slick  is  compound  are  not  strictly 
parallel,  but  wedge-shiqied. 

18.  Not  necessarily  a  fault  affecting  underlying  beds,  but  a  slide  of  the  bed 
in  which  it  occurs,  though  often  to  a  very  small  extent,  and  locally. 

19.  I  think  I  have  seen  instances  of  it. 

20.  Yes. 

31.  I  believe  them  to  be  iui  generis, 

22.  No. 

23.  They  may  occasionallv  intersect  fossils,  but  the  siuface  change  has,  as 
far  as  I  have  seen,  always  ooliterated  all  organic  character. — ^D.  J.  Ansi£d. 
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Abstract  of  a  Paper  "  On  some  Fishes  and  Tbacks  from  the  Passage- 

BOCKS,  AND  FBOM  THE   LoWER  ReO  SaNDSTONE  OF  HEREFORDSHIRE."      By 

THE  Rev.  W.  S.  Symonds,  F.G.S. 

Mr.  Symonds,  in  this  paper,  called  upon  Sir  Roderick  Murchison  to  make 
greater  allowances  than  he  nad  hitherto  seemed  disposed  to  do  for  the  appear- 
ance of  fish  in  the  Lower  Ludlow  rocks  of  Leintwaraine,  Herefordshire.  This 
fish,  the  Piertupis  Ludetuis  (Salter),  was  not  found  as  Sir  R  Murchison  seemed 
disposed  to  regard  its  discovery,  in  strata  a  few  feet  below  the  original  upper 
Lndlow  "bone-bed,"  but  in  the  Lower  Ludlow  deposits,  with  the  whole  thick- 
ness of  the  Upper  Ludlow  shales  and  Aymestry  rock  intervening.  There  was 
no  doubt  of  the  fact  that  fish-life  must  now  be  immensely  ante-dated,  even  since 
the  publication  of  Sir  R.  Murchison's  last  edition  of  his  work  upon  Siluria. 

Mr.  Symonds  called  the  attention  of  the  audience  to  a  collection  of  fossils 
showing  the  gradation  of  the  Pterasj^is  from  the  Lower  Ludlow  rocks,  through 
those  passage-  or  transition-rocks  which  lie  between  the  upper  Silurians  and  the 
Old  Red  sandstone,  into  the  central  Old  Red  rocks  of  Herefordshire.  The 
species  were  different,  but  the  eenus  was  the  same.  Stereoscopic  plates  were 
exhibited  of  a  large  slab  of  Old  Red  sandstone  which  was  rippled  bv  the  waves 
of  the  ancient  Old  Red  sea,  and  scored  deeplv  by  some  Old  Red  nsh  or  crus- 
tacean which  had  wended  its  way  over  a  shaUow  beach  or  sandy  shore.  The 
slab  was  obtained  by  the  late  Rev.  T.  T.  Lewis  of  Aymestry,  the  friend  and 
coadjutor  of  Sir  K  L  Murchison,  and  who  at  his  death  left  it  to  Mr.  Symonds. 

On  the  Origin  of   the  Structure  called   Gone-in-Gone,  by   H.  G* 

SORBY,  F.R.S.,  &c. 

Gone  in  Gone  is  met  with  in  so  many  stratified  rocks,  that  most  geologists 
must  be  familiar  with  its  general  characters.  No  one,  however,  appears  to 
have  thoroughly  investigatea  it ;  or  to  have  given  any  very  satisfactory  explanar 
tion  of  its  origin.  The  cones  often  occur  in  oands  parallel  te  the  stratification 
of  the  rock,  their  apices  starting  from  a  well  defined  phuie;  and,  after  extending 
upwards  or  downwards  for  a  greater  or  less  distance,  with  their  axes  perpen- 
dicular to  the  plane  of  stratification,  they  end  in  bases  parallel  to  the  stratifi- 
cation, but  not  all  at  the  same  exact  level  Thev  are  not  perfect  cones,  but 
are  of  such  forms  as  would  result  from  the  variea  interference  of  surrounding 
cones,  and  from  the  development  of  others  within  their  own  substance.  On 
examining  thin,  transparent  sections  with  a  low  magnifvmg  power,  under  polar- 
ized light,  the  author  had  been  able  to  ascertain  that  tnis  peculiar  structure  is 
intimately  connected  with  some  kinds  of  oolitic  grains,  in  the  formation  of 
oolitic  grains  small  prismatic  crystals  were  deposited  round  a  centre-nucleus, 
radiating  to  aU  sides  in  nearly  the  same  amount,  so  as  to  give  rise  to  irregular 
ovoid  bodies ;  whereas,  in  the  formation  of  cone  in  cone,  very  sinular  crystals 
were  deposited  almost  entirely  on  one  side,  along  the  line  of  the  axes  of  the 
cones,  in  such  a  fan-shaped  maimer  as  to  give  rise  to  their  conical  shape.  In 
the  thin  sections  of  some  specimens  prepared  for  examination,  every  connecting 
link  between  imperfect  oohtic  grains  and  genuine  cones  can  be  seen  to  great 
advantage  with  polarized  light.  The  growth  of  the  cones  did  not,  however, 
proceed  without  mterruption,  for  other  smaller  fan-shaped  groups  were  developed 
within  the  larger ;  and  thus  by  the  mutual  interference  of  contiguous  groups 
and  of  others  contained  within  themselves,  there  was  formed  a  mass  of  irregular 
cones  inclosing  other  cones.  We  must  therefore  conclude  that  this  structure 
is  one  of  the  peculiar  forms  produced  by  concretionary  crystalization  after  the 
deposition  of  the  rock. 
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Geglooical  Society  of  London,  November  2,  1859. — ^Prof.  J.   PhiDips 
President,  in  the  Chair. 
Hie  following  communications  were  read ; — 

1.  "On  the  Passage-beds  from  the  Upper  Silmian Kocks  into  the  Lower 
Old  Red  Sandstone,  at  Ledbury,  Her^ordslure."  By  the  Rev.  W.  S. 
Symonds,  F.G.S. 

In  the  cutting  at  the  Ledbury  Tunnel,  on  the  Worcester  and  Hereford  Rail- 
way, a  series  of  Deds  hare  been  exoosed,  which  range  from  the  Upper  Siluriaa 
or  Downton  beds  to  the  Old  Red  suidstone,  including  bluish-grey  rock  with 
fossil  fish,  crustaceans,  and  shells,  like  those  found  in  the  nulway-cutting  and 
elsewhere  near  Ludlow.  The  following  is  the  ascending  order  of  the  beds  ob- 
seryed : — 1.  Aymestr^r  rock,  with  Fentamerus  Kniakitii,  &c.  (ten  feet).  3. 
UpDcr  Ludlow  rock,  with  Choneies  lata,  &c.  (one  h\mcured  and  forty  feet.  The 
Luolow  Bone-bed  seems  to  be  wanting  here).  3.  Downton  bed,  thin  (nine 
feet),  with  lAngula.  4  to  8.  Red  and  mottled  marls  and  thin  sandstone  (two 
hundred  and  ten  feet),  with  lAngula  and  PteratpU  (?).  9.  Grey  shale  and  thin 
giit  ^eight  feet),  with  CephaUupit  and  Fterygotm.  10  and  11.  Purple  shales 
and  thin  sandstones  (thirty-four  feet).  12.  Grey  marl,  passing  into  red  and 
grey  marl  and  bluish-grey  rock  (twenty  feet),  with  AuchetuupU,  Plectrodut, 
CephaUupi$  (?),  Onchus,  Ptetygotus  LudensUy  lAngula,  and  a  Lituite  (?). 
These  pass  upwards  conformably  into  a  series  of  red  marls,  with  yellowish-grey 
and  pink  sandstone,  containing  Pteras^  and  CephaUupis,  ana  undoubtedly 
formmg  the  base  of  the  Comstonc-series  of  the  Old  Red  Sandstone.  The 
author  remarks  that  there  are  other  comstones,  namely  those  of  Wall-hills  near 
Ledbury,  of  Poxley,  Writfield,  &c.,  which  are  at  least  three  thousand  feet  above 
the  Downton  sandstone.  He  also  remarks  that,  as  the  word  "  Tilestoncs"  is 
inapplicable  to  the  Ledbury  rocks,  he  quite  agrees  with  Sir  R  Murchison  in 
replaci^  it  by  the  term  "  Passat-beds." 

2.  "On  the  so-called  Mud-volcanos  of  Turbaco,  near  Carthagena."  By  P. 
Bemal,  Esc^. ;  in  a  letter  to  Sir  R.  I.  Murdiison,  F.G.S. 

Turbaco  is  a  village,  about  fifteen  miles  from  Carthagena,  at  an  elevation  of 
about  nine  hundred  and  eighty  feet  above  the  sea.  At  a  distance  of  idwnt 
three  miles  from  the  village,  and  at  a  higher  elevation,  in  the  midst  ef  a  forest, 
are  some  twenty  or  thirty  conical  hillocks,  about  eight  or  ten  feet  high,  each 
with  its  little  crater  or  orifice,  about  two  feet  in  diameter.  These  are  filled 
with  a  muddy  water ;  and  every  two  or  three  minutes  a  slight  noise  is  heard,  a 
bubbling  up  of  air  or  gas  takes  place,  the  muddy  fluid  runs  over,  and  forms  into 
cakes  of  blue  clay.  The  water  is  quite  cool,  nor  is  there  any  present  or 
anterior  marks  or  vestiges  of  the  action  of  fire  or  heat. 

3.  "On  the  Coal-formation  at  Auckland,  New  Zealand."  By Heniy  Weeks, 
Esq.,  communicated  by  the  President. 

The  district  is  formed  of  stratified  sandy  clays,  of  Tertiary  age ;  they  vaiy  in 
colour  from  white  to  light-red.  The  white  clays  contain  beds  of  ligmte,  vary- 
ing from  a  few  inches  to  several  feet  in  thickness.  Sections  of  these  beds  are 
exposed  along  the  banks  of  most  of  the  tidal  inlets  with  which  the  district 
abounds.  In  some  places,  near  the  hills,  the  lignite  is  seen  to  rest  on  tn^ 
rock  ;  elsewhere  a  snelly  gravel  underlies  it. 

At  Campbell's  farm  a  whitish  sandstone  lies  on  the  lignite,  and  at  the  junc- 
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tion  is  hardened  and  ooniains  ironstone-nodoles ;  these,  when  broken,  yield 
remains  of  exogenous  plants.  A  fossil  resin  is  found  abundantly  in  the  li^te. 
On  Eanner's  luid  the  lignite  is  sixteen  feet  thick,  ineluding  a  little  shale ;  at 
Campbell's  it  is  seven  tmck,  but  thins  away.  There  is  some  iron-pyrites  in  the 
lignite,  but  not  sufficient  to  deteriorate  its  value  as  a  ooaL  Similar  coal  has 
been  found  at  Muddy  Creek  to  the  N.W. ;  at  Mokau,  about  one  hundred  miles 
to  the  south ;  and  near  new  Plymouth. 

The  Auckland  tertiary  beds  are  everywhere  broken  through  by  extinct  vol- 
canos,  varving  from  two  hundred  to  eight  hundred  feet  in  height.  The  craters 
are  generally  scoriaceous,  in  a  perfect  condition,  with  a  depression  of  the  rim 
nsuauy  to  tne  north  or  east.  There  are  also  around  the  district  other  volcanic 
hills,  rounded,  scoriaceous,  more  fertile  than  the  crateriform  hills,  and 
apparently  of  an  older  date. 

4.  "  On  the  Geology  of  the  South-east  part  of  Vancouver's  Island."  By 
Hilary  Bauerman,  Esq.,  communicated  by  Sir  K  I.  Murchison,  F.G.S. 

The  author  described,  first,  the  metamorphic  rocks  which  are  everywhere 
seen  in  the  neighbourhood  of  Esquimalt  and  Victoria ;  principally  darK-green 
sandstones  and  shales,  passing  insensibly  into  serpentine,  chlorite-schist,  mica- 
slate,  and  gneiss.  At  some  places  unfossiliferous  crystalline  limestones  are 
associated  with  them.  Dykes  of  greenstone,  syenite,  porphyries,  and  trap-rocks 
frequently  penetrate  the  metamorphic  rocks.  To  the  westward  of  Esquimalt 
black  cherty  limestones  and  red  porphyry  occur. 

To  the  north,  at  Nanaimo,  rocKs  with  cretaceous  fossils  anpear,  also  at 
Comoux  Island,  twenty  one  nules  north-west  of  Nanaimo.  The  fossils  (5ocur  in 
nodules,  and  consist  of  fish-scales.  Nautilus,  Ammonites  Baculites,  Inoceramus^ 
Astarte  (?),  Terebratula.  , 

Lignitiferous  deposits  (sandstones,  grits,  conglomerates,  and  micaceous  flag- 
stones) succeed  the  cretaceous  rocks,  and  are  extensively  developed  over  a 
great  extent  of  country,  forming  the  mass  of  the  islands  in  the  Gulf  of  Geonna, 
as  far  south  as  Satuma  Island.  Northward  they  occur  at  Fort  Rupert.  Two 
seams  of  coal,  averaging  six  to  eight  feet  each  in  thickness,  occur  in  these  beds, 
and  are  extensive^  wonted  for  the  supply  of  the  steamers  navigating  between 
Victoria  and  the  rrazer  Kivcr.  The  cxm  is  a  soft  black  lig^te,  interspersed 
with  small  lenticular  bands  of  bright  crvstalline  coal.  Ketinite  is  common  in 
the  more  earthy  portions.  Shales  witu  plant-remains  are  interstratified  with 
the  lignite.  At  Bellingham  Bav,  on  the  mainland,  similar  coal-bearing  sand- 
stones have  been  observed  by  tne  American  geologists. 

A  pleistocene  boulder-clay  is  widely  distributed  over  the  southern  part  of 
Vancouver's  Island  and  the  opposite  coasts  of  the  mainland.  In  the  neighbour- 
hood of  Esquimalt  and  Victoria  the  rocks  are  deeply  scratched  and  grooved 
along  the  shore ;  and  so  also  is  the  rock-surface  beneath  the  drift,  which  at 
Esquimalt  Harbour  is  about  twenty  feet  thick,  whilst  it  is  much  more  at  the 
Barracks,  and  more  than  one  hundred  feet  thick  between  Albert  Head  and 
Esquimalt. 

November  16. — "  Supplemental  Observations  on  the  Order  of  the  Ancient 
Stratified  Rocks  of  the  N  orth  of  Scotland  and  their  associated  Eruptive  Rocks." 
By  Sir  R.  I.  Murchison,  V.P.R.S.,  F.G.S.,  &c. 

These  observations  were  founded  on  a  joint-examination  of  the  north-west 
highlands  by  the  author  and  Prof.  Ramsay,  in  the  autumn  of  this  year,  Sir 
Roderick  having  been  anxious  to  verify  and  enlarge  his  previous  researches  in 
Sutherland  and  Ross,  the  results  of  which  \vere  published  in  the  Society's 
Journal  of  August  last.  Professor  Ramsay's  examination  of  the  coimtry  re- 
sulted in  the  confirmation  of  the  author's  published  views ;  and  in  a  very  careful 
working  out  of  three  important  sections,  which  afforded  distinct  evidence  of  the 
continuous  succession  and  conformability  of  the  micaceous  flagstones  overlying 
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the  quartz-rocks  and  limestonea  of  Durness  and  Assynt.  The anthormontioiied 
also  that  Professor  Harkness,  having  subsequently  traversed  the  gioimd»  had 
supplied  him  with  sections  and  notes  oonfirmmg  the  accuracy  of  his  views,  and 
especially  illustrative  of  that  phenomenon  to  which  Sir  Boderick  had  attributed 
the  greatest  importance,  namely,  the  broad  distinction  between  the  fundamental 
gneiss  and  the  micaceous  schists  and  flagstones  superposed  on  the  Silurian 
quartz-rocks  and  limestones. 

Referring  to  the  ^eiss  of  Gape  Wrath  as  the  fiindamental  rock  of  the  dis- 
trict, and  as  the  equivalent  of  the  "  Lanrentian  rocks"  of  Canada,  Sir  Roderick 
pointed  out  its  massiveness,  its  granite-veins,  its  high  degree  of  metamorphism, 
and  the  westerly  dip  of  ite  UmSmB.  as  cbaracters  distiuguishii^  it  from  the 
micaceous  flagstone  and  chloritic  schists  which  have  been  termed  the  "youncer 
gnebs,"  which  has  a  general  easterly  dip,  and  which,  when  near  intrusive  rocks, 
take  on  a  fi;neissose  structure,  especially  to  the  east.  A  few  more  detailfl  were 
given  of  tne  red  sandstones  and  conglomerates  of  Cambrian  age  lying  unoon- 
formably  on  gneiss.  The  Silurian  quartz-rocks  and  limestone  were  then  de- 
scribed as  seen  in  their  successive  and  conformable  strata  in  three  dear  and 
important  sections,  showing  how  oomnletely  the  chief  limestones  lie  between  a 
lower  and  an  upper  quartz-rock ;  and  now  aU  this  series  is  followed  bv  another 
limestone,  which  in  its  turn  is  conformablv  overlaid  by  micaceous  migstones. 
The  first  of  these  sections  is  to  be  traversea  along  a  line  from  the  post-offioe  of 
Assynt,  on  the  west,  across  the  ridges  of  limestone  of  Inchnaoamff  to  the 
quartzose  hiUs  of  Cnocandrien,  Ben  Uran,  and  Ben  More,  to  Kinloch  and  Lodi 
Ailsh.  Some  greenstones  are  interbedded  at  Inchnadamff  and  at  Loch  Ailsh, 
and  some  porphyry  intrudes  at  Cnocandrien,  but  the  conformable  sequence  of 
the  strata  is  not  thereby  at  all  interfered  with. 

The  next  section  is  on  the  south  bank  of  Loch  More.  Here  the  lower 
quartz-rock  lies  unconformably  on  the  bottom  gneiss,  the  Cambrian  rocks  being 
absent,  and  a  gradual  passage  from  the  upper  quartz-rock  into  the  micaceous 
flags  of  Ben  Neath  ana  Kimoch  was  clearly  seen.  A  third,  and,  if  anything,  a 
stm  better  section  was  followed  from  Benspionnach,  on  the  west,  across  Locii 
Eriboll  to  Meolbadvartie  and  Ben  Hope.  Above  Eriboll  a  specimen  of  Ortko- 
ceras  Brongniartii  has  been  found  in  the  quartz-rock  overlying  the  lower  lime- 
stone. The  upper  limestone  is  here  overlaid  by  a  dear  succession  of  quartzose 
beds  and  micaceous  flagstones,  which  pass  up^iwLs  into  mica-schists  of  Meol- 
badvartie, in  which  is  interbedded  a  thin  oand  of  fdstone,  without  any  disturbance. 
This  condition  of  the  strata  extends  along  the  strike  for  twenty  or  thirty  miles 
at  least.  At  Whiten  Head,  the  northern  prolongation  of  the  quartz-rock  of 
Eriboll,  the  limestone  has  <Ued  out,  and  the  two  quartzose  bands  have  united 
into  one  great  series.  The  author  observed  no  reversal  in  the  dip  of  the  over- 
lying micaceous  beds  at  any  point  alomr  the  northern  coast;  and  he  was 
strengthened  in  his  conviction  tnat  these  flaggy  strata,  altered  here  and  there 
by  plutonic  influences,  are  really  an  overlying  series,  younger  in  age  than  the 
lower  Silurian  quartz-rocks  and  limestones  of  Duniess  and  Assynt.  Sir 
Roderick  further  repeated  his  belief  that  probably  the  crystalline  rocks  of  {he 
Highlands  will  be  mainly  found  to  fall  into  the  same  category,  and  will  in  time 
be  paralleled  with  Silurian  rocks  of  the  south  of  ScothuicL  Lastly,  he  ob- 
served that,  with  local  exceptions,  he  believed  that  these  flagstones  and  mica- 
schists  were  unaffected  by  mechanical  deavage. 


Geologists'  Association. — ^The  meetings  of  this  Sodety  were  resumed  on 
'^  '  *      ^rd,  when  the  first  part  of  a  Memoir  on  the  Echhiidie  of  the  Chalk, 
%  Esq.,  was  read.    At  the  second  meeting,  on  the  7tii  ult.,  the 
Js  paper  was  oonduded. 
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The  author  commenced  by  indicating  the  position  of  the  Echinidse  as  a  larffe 
and  important  section  of  the  Radiata,  and  pointed  out  the  several  steps  in  the 
series  which  connected  the  completely  circular  types  with  those  having  a  marked 
tendency  towards  bilaterality. 

The  principal  characteristics  of  the  order  were  then  enumerated,  commenc- 
ing witn  a  description  of  the  calcareous  shell,  or  test,  constituting  an  internal 
and  integral  portion  of  the  animal  being  secreted  by  and  enclosed  within 
organizedmembranes,  and  participating  in  the  life  of  the  organism — ^the  homo- 
logue  of  the  vertebrate  skeleton  rather  than  of  the  shell  of  the  mollusca. 

The  several  elements  of  the  tests  were  then  described,  the  ten  columns  of 
small  plates  constitutinfi;  the  ambulacra,  the  ten  larger,  the  interambulacra, 
separated  from  each  other  by  ten  rows  of  holes — ^the  poriferous  zones.  The 
tuoercles  with  which  these  plates  are  studded  were  then  enumerated — the  large 
primaries,  the  secondaries,  the  minute  granules,  and  the  miliary  granulation. 
The  varities  of  form  and  arrangement  of  the  pores  were  next  reviewed,  and 
then  the  relative  position  and  var^ring  shapes  of  the  two  great  orifices,  the 
receptive  and  rejective  poles.  The  internal  organization  was  oriefly  glanced  at,, 
and  the  principal  viscera  enumerated.  The  apical  disc  was  described,  its 
separate  elements,  the  ovarian,  and  ocular  plates,  their  relative  nature  and  posi- 
tion indicated. 

The  varieties  of  spuies,  their  forms,  sculpture,  attachment,  and  the  structure 
of  their  parts,  was  also  pointed  out. 

The  author  next  proceeded  to  dwell  upon  the  relative  value  of  the  external 
organs  in  classification,  beginning  with  the  position  of  the  mouth  and  vent,  and 
especially  urging  attention  to  the  physiological  import  of  these  and  the  other 
organs,  and  even  of  sculptural  decoration  of  the  test  as  indicative  of  purpose 
and  desifi;!!,  and  not  to  Dc  considered  merely  valuable  as  means  of  classifica- 
tion. He  dwdt  upon  the  necessity  of  taking  into  consideration  the  mutual 
relations  of  the  great  vital  functions  of  digestion,  reproduction,  vision,  and 
locomotion  as  the  basis  of  any  sound  natural  arrangement.  The  position  of 
the  vent  either  within  or  external  to  the  elements  comprising  the  apical  disc 
was  shown  to  be  a  good  character  by  which  to  divide  the  order  into  two  great 
divisions — ^the  Exocydic  and  the  Imdocyclic  Echinidse ;  the  structure  of  the 
ambulacra  and  poriferous  zones,  taken  in  connection  with  the  position  of  the 
vent,  formed  good  secondary  characters  for  grouping  the  genera  into  natural 
families,  while  the  former  were  well  defined  by  the  form,  number,  and  arrange- 
ment of  the  spines  and  tubercles,  the  miliaiy  granulation,  the  size  and  number 
of  elements  ot  the  apical  disc,  and  the  position  of  the  vent  taken  collectively. 
The  author  then  intimated  that  the  limits  he  had  assigned  to  himself  did  not 
permit  of  any  indication  of  specific  characteristics,  but  that  he  should  content 
nimself  with  an  enumeration  of  the  prindpal  points  of  the  generic  classification 
of  the  Echinidas  of  the  chalk,  and  ot  the  families  to  which  tney  belonged. 

He  then  proceeded  to  describe  bv  the  aid  of  numerous  large  dii^ams  the 
generic  distmctions  of  Cidaris,  Diadema,  Cyphosoma,  Echinus,  Sa&nia,  Dis- 
coidea,  Galerites,  Cacatomus,  Nucleolites,  Catapygus,  Pyrina,  Holaster, 
Cardiaster,  Ananchytes,  Micraster,  Hemipneustes,  Hemiaster. 

A  vote  of  thanks  having  been  passed,  tne  author  stated  that  in  selecting  this 
subject  he  had  been  guided  by  an  old  admiration  of  an  order  whidi,  from 
living  in  a  chalk-district,  had  attracted  his  attention  in  early  vouth,  and  he 
had  often  felt  the  want  of  such  a  guide  as  the  observations  he  nad  just  made 
would  furnish.  He  particularly  &nied  all  claim  to  originality,  his  only  merit 
being  that  of  havint^  collected  mto  one  view,  materials  which  lay  scattered  in 
a  number  of  rare  and  costly  works. 
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TnB  Deposition  of  Warp. — Deab  Sm, — ^During  a  short  visit  in  York- 
shire,  I  have  had  my  attention  again  directed  to  the  process  of  carping,  and 
upon  which  I  am  anxious  to  submit  two  Questions. 

1st.  Where  does  this  warp  come  from  r 

That  it  comes  from  the  sea  is  certain,  because  it  is  only  carried  on  to  the  low 
lands  at  high  tides.  The  amount  of  sediment  brought  up  these  rivers,  espedaUr 
M  dry  seasons,  is  very  considerable.  Upon  one  farm  near  Howden,  I  am  tola 
that  a  deposit  of  warp  two  feet  thick  has  been  formed  by  four  spring-tides, 
which,  with  the  intervals  of  neap-tides — ^when  the  land  would  not  be  flooded, 
would  occupy  about  two  months. 

In  wet  seasons,  when  it  might  be  expected  that  a  larger  amount  of  solid 
matter  would  be  carried  into  the  rivers  from  the  higher  lands,  the  quantity  of 
warp  deposited  is  far  below  the  average,  and  that  Uie  greatest  deposits  are  in 
diTseasons. 

This  warp  in  the  Humber  and  its  tributaries  seems  to  be  exhaustless.  It 
has  been  deposited  on  the  lands  surrounding  these  rivers  for  a  number  of  years, 
and  it  is  as  abundant  now  as  ever. 

The  question  then  naturally  arises,  whence  comes  this  warp  ?  Is  it  the  dis- 
integrated materials  from  the  rocks  which  form  the  abrupt  coast  of  Yorkshire  ? 
Throughout  the  whole  extent  of  this  coast  the  sea  is  constantlv  wearing  away 
its  cliffs,  corroding  its  promontories  into  fantastic  forms,  and  hollowing  its  rocks 
into  "  deep  and  solemn  caveins."  At  Withemsea,  Hornsea,  Bridlington,  and 
many  other  places,  there  have  been  remarkable  encroachments  of  the  sea  with- 
in a  few  years,  to  the  destruction  of  some  miles  of  surface-land.  If  this  warp 
be  the  worn  materials  of  these  rocks,  why  do  not  other  rivers,  such  as  the  Tees 
and  the  Tyne,  deposit  it  on  their  surrounding  lands  ? 

This  warp  is  procured  on  the  low-lands  adjoining  the  Humber,  &c,  as  a  sub- 
stitute for  manure ;  and  the  prolific  crops  both  of  cereal  and  roots  which  it 
produces  is  a  sufficient  proof  of  its  fertilizing  properties.  The  ordinary  crops 
of  wheat,  for  instance,  average  as  much  as  six  quarters  to  the  acre,  and  tne 
potatos  in  the  London  market  grown  on  these  warped  lands  are  said  to  be 
preferred  to  any  other. 

2nd.  How  is  it  that  the  Humber  and  its  tributaries — the  Trent,  Ouse,  Dot, 
&c.,  are  the  only  rivers  in  Great  Britain  that  deposit  "  warp"  P 

That  there  is  no  other  river  in  this  country  ^'hich  deposits  solid  matter  such 
as  "waip,"  on  the  low  lands  that  may  be  flooded  by  it  at  high  tides  I  am 
creditably  informed  is  a  fully  ascertained  fact.  I  have  had  but  one  opportunity 
for  inquiry  of  a  friend  residing  near  the  Mersey,  who  tells  me.  if  the  waters  of 
that  nver  were  allowed  to  overflow  the  adjacent  lands  at  high  tides,  which  is 
sometimes  done  for  the  sake  of  irrigation,  that  no  sediment  whatever  would  be 
deposited ;  any  deposit  like  the  warp  of  the  Yorkshire  rivers  would  bury  the 
grass  to  the  depth  of  several  inches,  which  the  water  was  intended  to  invigorate. 

There  is  another  fact  or  two  which  appears  to  me  to  have  a  geologiciu  bear- 
ing, and  which  I  will  state  as  briefly  as  possible. 

You  will  no  doubt  remember  a  period  when  the  herring-fishery  ofT  Boston,  at 
what  is  called  Boston  Deep,  was  the  most  important  and  extensive  herring- 
fishery  in  these  islands.  Great  Yarmouth  was  also  justly  celebrated  for  its 
mackerel,  and  I  believe  it  was  the  custom  at  one  time  to  send  to  the  reigning 
sovereign  of  England  the  first  fish  of  this  species  that  was  caught  in  those  seas. 
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At  the  present  time  a  herring  cannot  be  taken  in  Boston  deep ;  and  if  the 
crown  of  ^England  depended  on  the  mackerel  canght  at  Yannouth  it  would  be 
forfeited.  Is  this  change  of  habitat  occasioned  by  any  alteration  in  the  sea- 
bottom,  or  from  some  change  in  the  direction  of  sea-currents  P 

I  remember  when  a  boy  to  have  played  on  the  sea-shore  near  Boston,  when 
it  was  a  firm  and  extensive  arenaceous  plain  at  low  tide.  This  coast  is  now 
silted  up  with  a  deposit  of  a  similar  nature  to  the  "  warp"  of  the  Humber,  and 
only  one  or  two  patches  of  the  former  sandy  shore  remains.  To  such  an  extent 
has  the  sea  deposited  this  material  in  that  portion  of  the  Wash,  that  an  en- 
closure of  thirff-two  thousand  acres  has  been  seriously  spoken  of.  If  this  same 
txmdition  that  exists  on  the  shore  is  extended  over  any  considerable  area  of  sea- 
bottom,  which  it  is  quite  reasonable  to  suppose,  it  may  have  some  connection 
with  the  departure  of  the  herrings  from  those  waters. 

I  am  but  an  amateur  geologist — }[oung  in  the  science  but  anxious  to  know 
more  of  those  important  changes  which  have  been  in  constant  operation  on  the 
earth's  surface  during  a  vast  succession  of  geological  periods.  The  above  facts 
appear  to  me  to  have  some  relation  to  those  clum^es  Doth  as  regards  fluviatile, 
or  flttvio-marine  deposits  and  the  removal  of  species  from  a  locuity  in  which  it 
has  been  formerly  abundant. — Yours  &c.,  W.,  Nottingham. 

Fossil  Fzrns  in  Fbuctipication. — Deab  Sir, — I  have  paid  considerable 
attention  to  recent  ferns,  both  natives  of  the  tropics  and  of  cooler  regions  of 
the  earth,  and  I  wish  now  to  extend  my  observations  to  the  fossil  species. 
Will  you  be  kind  enough  to  tell  me  if  there  are  any  works  treating  specially 
upon  them,  and  which  are  cheap  enough  to  be  witnin  my  reach  P  Lyell  and 
the  other  authors  I  possess,  or  can  borrow,  mention  many  genera,  but  seldom, 
if  ever,  give  their  disting^uishing  characteristics.  We  shall  no  doubt  have  de- 
scriptions of  them  sufficiently  clear  when  your  articles  upon  "The  Common 
^Fossils  of  the  British  Rocks"  nave  advanced  so  far  as  the  Carboniferous-period, 
but  I  am  somewhat  impatient  to  proceed  with  the  study  of  them. 

In  the  arrangement  of  the  recent  species  the  form  of  the  frond  and  the  vena- 
tion, or  arrangement  of  the  veins,  are  only  secondary  matters ;  the  primary 
characters  being  taken  from  the  form,  md  whether  they  be  naked  or  covered  by 
au  indusium.  In  the  cabinets  of  my  friends  and  the  1ai]^r  collections  which  I 
have  seen,  I  have  in  vain  sought  for  any  specimens  bearing  their  fructification. 
Lyell  says  they  are  found  "  for  the  most  part  destitute  of  fructification ;"  I  am 
therefore  led  to  imagine  that  fertile  fronds  are  sometimes  discovered,  though 
rarely.  Can  you  tell  me  if  there  are  any  in  the  public  collections  in  London 
whien  still  retain  their  fructification  F  I  am  extremely  anxious  to  compare 
them  with  living  forms ;  and  by  information  on  these  pomts  you  would  greatly 
oblige,  Yours  very  respectfulhr,  C.  W.  Cbockeil,  Royal  Sotanical  Grardens, 
Kew. — The  best  authors  on  fossil  ferns  are : — Adolphe  Brongniart,  "  Histoire 
des  Vegetaux  Eossiles"  Paris,  1828,  1  vol.,  quarto,  which  contains  Hlustrations 
and  descriptions  of  a  lar^  number  of  the  known  genera  and  species. — ^Lindley 
and  Hutton,  "The  Fossil  Flora  of  Great  Britain,"  with  figures  and  brief  de- 
scriptions, London,  1831.,  3  vols.,  octavo.  Through  which  are  scattered  illustra- 
tions of  many  of  our  British  fossil  FiUcinee;  the  descriptions  are  extremely  short. 
H.  R.  Goppert,  "  Systema  Filicum  Fossilium."  (with  forty-four  plates)  Bres- 
law  and  Bonn,  1836,  quarto.  The  figures  are  very  good,  and  many  examples  of 
fructification  are  given. — G.  K.  Sternberg,  "Fersuch  einer  geognostisch- 
botanischen,  Darsteilung  der  Flora  der  Vorwelt."  Leipsic  and  Prague,  1820, 
folio,  2  vols.  The  plates  of  this  work  are  beautifully  executed;  and  the 
descriptions,  being  in  Latin,  are  more  accessible  to  the  general  student  than 
the  German  text. 

Mantell's  "  Medals  of  Creation,"  vol.  i.,  second  edition,  1854,  octavo,  con- 
tains an  outline  of  fossil  botany,  and  gives  some  description  of  the  genera  of 
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ferns,  with  cuts.  This  Lust  would  periiaps  prove  most  useful,  because  it  can  be 
purchased  for  a  small  sum ;  whereas  the  large  works  alluded  to  above  are  ex 
pensive.  They  are  in  the  libraries  of  the  British  Museum,  the  Geologica] 
Society,  Somerset  House,  and  the  Geological  Survey,  Jermyn-street.  We  can- 
not do  better  than  call  attention  to  the  mie  collection  of  fossil  ferns  in  Boom  I, 
of  the  North  Geological  Gallery  in  the  British  Museum.  A  great  addition  has 
just  been  made  hj  the  purchase  of  the  valuable,  and  in  many  inwijiTiAP^  imique, 

rimens  of  oohtic  plants  from  Scarborough,  which  formed  tiie  collection  of 
Bean,  a  gentleman  who  has  devoted  very  many  years  of  his  life  to  their 
aocumuktion.  By  applying  to  the  keeper  of  the  geological  department,  the 
student  may  obtain  peruussion,  as  in  all  the  other  departments  ot  our  Tudanma^ 
museum,  to  visit  the  collection  on  private  days ;  and  evexy  facility  is  afforded 
for  the  examination  and  comparison  of  specimens.  The  characters,  so  important 
in  the  classification  of  recent  ferns  being  frequently  absent  or  wanting  in  the 
fossil  remains,  the  palieobotanist  is  compelled  in  many  instances  to  accept  the 
most  worthless  and  least  reliable  characters,  in  order  to  form  some  sort  of  das- 
sification  to  guide  others  who  may  follow  him  in  his  labours. 

We  have  seen  some  coal-ferns  from  Hmenan  (Germany)  with  fructification ; 
but  this  condition  is  rare. 

We  must  not  foi^t  to  mention  H.  B.  Geinitz's  magnificent  work  on  the 
Saxony  coal,  '*  Die  V  ersteinerungen  der  Stein-Kohlenformation  in  Sachsen." 
folio,  Leipsic,  1855,  with  numerous  plates,  as  a  first-rate  source  for  information 
on  some  fossil  ferns ;  especially  as  he  has  taken  much  trouble  to  -reduce  to 
their  true  specific  limits  the  very  numerous  forms  of  fragmentary  ferns  re- 

Srded  by  authors  as  typical  of  so  many  species.     In  the  2nd.  volume  of 
antell's  "  Wonders  of  Geology"  8vo.,  2  vols.,  Bohn,  London,  1858,  several 
references  to  descriptions  of  fossil  ferns  will  be  found  in  the  chapter  on  ooaL 

Mr.  Gregory,  of  No.  4,  King  William-street,  Strand,  has  recentlv  obtained 
some  very  good  specimens  of  C^rlopt&rU  HibermtM  from  Ireland,  in  full  fructi- 
fication ;  and  we  oelieve  that  he  has  also  some  foreign  specimens  of  other  ferns 
in  the  same  state. 

Cehekted  Rock-debris,  neab  Blakchabd,  Nobthvmbeslakd. — Sib, — 
In  the  November  number  of  the  "  Geologist"  I  observe  a  paper  on  the  os- 
siferous fissures  at  Oreston,  near  Plymouth,  by  W.  Penffelly,  F.G.S.,  in  which 
the  author  states  it  as  his  opinion  that  the  cavern  originally  communicated  with 
the  surface  by  an  opening  sufficiently  wide  to  allow  the  passage  of  all  its  con- 
tents ;"  and  that  this  opening  had  afterwards  been  filled  up  by  "  large  angular 
fragments  of  limestone  cemented  by  carbonate  of  lime,  easily  enough  mistaken, 
without  a  careful  inspection,  for  ordinary  limestone  somewhat  ridi  in  coarse 
veins,  and  which  the  quarrymen  say  is  as  nard  as  the  surrounding  rock." 

This  reminds  me  of  a  ciroumstance  which  lately  came  under  my  notice  of  a 
mass  of  shale-debris  having  become  cemented  in  the  same  manner. 
^  In  working  a  lead  mine  it  is  customary  to  drive  strong  pieces  of  timber, 
locally  CflJlea ''stemples"  betwixt  the  sides  of  the  vein,  at  short  distances  apart. 
These  are  covered  by  other  smaller  pieces  called  "  polings,"  reaching  from  one 
stemple  to  the  other.    Upon  these  the  workmen  deposit  their  rubbisn. 

In  a  mine  at  Shildon,  near  Blanchland,  in  the  county  of  Northumberland, 
there  is  a  spring  of  water  highly  charged  with  carbonate  of  lime,  which  having 
filtered  for  a  considerable  number  ot  years  through  the  debris  consisting  of 
shale  deposited  as  above,  has  so  hardened  and  cemented  it  together,  that,  the 
timber  having  decayed,  the  cemented  rock  not  only  retains  its  position,  but  it 
would  require  blasting  to  remove  any  part  of  it,  oeing  as  the  miners  declare 
actually  harder  than  the  original  bed. 

This  I  think  would  support  Mr.  Pengelly's  theoxy. — ^Yours  respectfully 
T.  HuTCHiKSOK,  Waskcrley  Park,  near  DarUngton. 
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Landslip  in  the  Isle  of  Sheppt.— Sib^— The  following  extract  from  a 
Kentish  newspaper,  dated  Sept.  25, 1859,  may  be  worth  preserving  in  your 
magazine,  which  should  be  the  geologist's  repository  for  recorded  facts.  "  An 
extraordinary  slip  of  land  has  recently  taken  place  at  Warden-point,  on  the 
north-east  end  oi  the  Isle  of  Sheppv,  which  has  placed  the  ancient  church  of 
of  that  parish  in  great  dan^r,  as  tne  east  end  of  the  church  b  only  forty-one 
feet  from  the  edge  of  the  cliff.  Persons  residing  near  the  church  state  that  for 
three  or  four  days  previous  to  the  slip  taking  place  a  nobe  was  heard  at  very 
short  intervab  luce  dbtant  thunder.  Several  parts  of  the  land  (pasture),  with 
rows  of  large  trees,  hurdles,  fences,  and  hedges,  have  dropped  down,  and  the 
trees  stand,  with  the  hedges,  hurdles,  &c.,  perfectly  upright,  as  though  they 
had  been  moved  by  magic ;  other  trees  are  partially  inclined  towards  the  sea, 
and  others  are  quite  reversed ;  the  immense  roots,  the  srowth  of  many  years, 
are  turned  upwfurds,  but  not  a  singletree  b  buried  by  tne  soil.  A  landslip  of 
less  magnitude  took  place  about  two  years  since,  which  together  with  the 
present  one  acted  upon  a  space  of  more  than  ten  acres  of  pasture  land,  in  con- 
sequence of  which  the  coast-guard  station  at  thb  place,  being  considered  unsafe, 
has  recently  been  taken  down.  The  land  for  some  considerable  dbtanoe  south- 
east of  the  church  b  still  opening  in  large  chasms,  varying  from  three  inches 
to  three  feet,  and  in  depth  from  three  to  thirty  feet." — lours  &c.,  J.  R.  T. 

Geology  op  Habbooate. — Snt, — I  am  at  present  staying  in  Harrogate, 
Yorkshire,  and  am  very  much  at  a  loss  as  to  the  geology  of  the  neighbourhood, . 
and  the  best  localities  for  finding  fossib.  Thinking  it  was  possible  that 
some  of  your  readers  might  find  the  same  difficulty,  I  have  ventured  to  make 
the  inquiry,  which  I  hope  to  have  answered  through  the  medium  of  the 
**  Geologist,'* — Yours  truly,  a  Subscbibek  and  Beginneb. — Harrogate  b 
situated  on  the  miUstone-gnt  (or  carboniferous  sandstones  of  the  series  below 
the  coal-measures.)  These  sandstones  (or  Yorkshire  flagstones)  do  not  yield 
many  fossib ;  occasionally  a  few  casts  of  stems,  and  some  tracks  of  animab — 
referred  to  worms,  crustaceans,  fishes,  &c.  Fossil  rain-prints  are  said  to  have 
been  seen  on  some  of  the  surfaces  of  the  slabs.  At  Knaresborough,  three  or 
four  miles  east  of  Harrogate,  the  red  rocks  and  magnesian  limestone  of  the 
Permian  series  occur.  Thb  limestone  b  at  places  rich  in  fossib.  The  coal  b 
absent  tbrare ;  but  to  the  south,  near  Leeds,  it  b  found  in  its  place  on  the  mill- 
stone-grit, and  passing  under  the  Permian  rocks  to  the  east  of  that  town ; 
and  these  in  their  turn  disappear  under  the  New  Red  sandstone,  and  clays  of 
the  Yale  of  York.  About  mteen  miles  west  of  Harrogate,  the  lower  rocks  are 
exposed  beneath  the  Carboniferous  sandstone,  namely  the  Yoredale  slates  and 
limestone,  at  Bolton  Abbey,  and  the  great  "Scar"  limestone  b  also  shown  at 

fkcea  near  by,  but  still  better  to  the  north  west  in  Wharfedale  and  Bibblesdale. 
Q  the  latter  valley  the  still  lower  rocks  ^Silurian)  come  to  day.  The  geologi- 
cal map  of  Yorkshire,  by  Prof.  J.  PniUips,  (sold  by  Monkhouse,  York) 
should  be  the  excursionbt's  companion  m  the  wilds  and  valleys  of  Yorkshire. 

Seddobxtabt  Deposit  op  Minebals  in  a  B/)ck  Stbata.— Sib,-— Your 
obliging  notice  of  my  queries  respecting  the  sedimentary  deposit  of  minerab, 
leadb  me  to  explain  more  clearly  the  views  I  hold  respecting  the  origin  of 
minerab,  and  their  dbpersion  and  subsequent  aggregation  in  the  various  strata. 
Throwing  aside  preconceived  ideas  of  mtemaT  neat,  let  us  remember  that  our 

C^^Q  was  probably  first  gaseous,  then  liquid,  and  now  solid ;  that  minerab  have 
condensed  from  the  air  and  sea,  not  sublimated  from  beneath.  When  land 
emerges  from  the  ocean  it  b  saturated  with  all  the  various  compounds  of  the 
sixty  elements.  Its  elevation  b,  I  conceive,  generallv  speaking  the  superficial 
result  of  volcanic  action,  and  an  enlargement  of  its  volume  through  the  forces  of 
crystalliEation.  On  its  exposure  to  drying  influences,  the  land  becomes  fissured, 
and  its  constituent  parts  attempt  to  assume  an  aggregate  state,  each  metal  and 
VOL.  II.  z  z 
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mineral  oryBtaliizing  in  veins  aooording  to  the  temperatures  and  pireoedenoe  due 
to  each  ;  thus  quartz  crystallizes  first,  afterwards  those  the  affinities  of  which 
bind  them  most  strongly  toeether,  and  which  require  longer  time  and  lesser 
temperature  for  becommg  solidified.  Veins  running  north  and  south,  and  veins 
running  east  and  west,  often  containing  different  deposits,  m&j  be  accounted 
for  by  currents  having  overlaid  each  other,  and  made  saturations  of  distinct 
kinds  in  any  given  spot ;  and  this  draws  me  to  say  that  were  the  former  forces 
and  sources  of  the  currents  calculated,  a  perfect  conclusion  might  be  arrived  at 
respecting  the  sliape  of  the  present  continents ;  for  no  doubt  the  waters  have 
deposited  and  shaped  the  lands.  At  first,  when  no  land  broke  the  surface  of 
the  globular  sea,  variation  of  temperature  was  the  only  source  of  its  disturbance 
besides  the  tides  and  the  motions  of  our  planet  around  its  axis,  so  that  those 
acauaint^d  with  the  laws  of  the  winds  and  tides  might  readily  surmise  which 
haa  been  the  point  where  the  greatest  accumulation  of  solid  matter  took  place 
in  the  shape  of  a  reef  or  shoal,  and  how  its  first  appearance  above  the  level  of 
the  sea  affected  the  then  state  of  things.  In  contradistinction  to  received 
opinion,  I  should  say  the  New  World  was  the  first  formed,  its  unbroken  coast- 
line showing  that  the  currcnt.s  were  not  then  so  complicated  as  they  are  now ; 
but  if  jrou  will  give  me  an  opinion  on  the  subject,  however  crude  the  idea  may 
appear,  it  may  help  to  elicit  facts  hitherto  untliought  of. — Your  obliged  corres- 
pondent, A.,  fielfast. 

P.S.  According  to  my  theory,  of  course  we  must  look  on  gnmite  as  having 
been  made  from  sand  and  sana  from  granite,  the  bosses  into  which  it  becomes 
weathered  shoixdng  the  seams  of  its  deposit  plauily  enough.  The  sands  of 
Africa  and  of  the  other  desert  countries  may  lie  on  granite^  the  upper  part  of 
which  is  stiU  sand  unchanged  by  igneous  agency. 

PnospirATB  OF  Lime  rlonuLEs. — Deab  Sik, — In  reply  to  Mr.  Mortimer^s 
letter  addressed  to  you  in  Nujnber  22  of  the  "Geologist,"  I  am  afraid  I 
cannot  answer  either  of  his  questions  satisfactorily ;  for  I  am  unable  to  say  how 
the  phosphate  of  lime  was  detected  in  the  nodules  of  the  Upper  Green  Sand  at 
Cambridge  in  the  first  instance,  although,  as  you  justly  remark,  they  have 
long  been  known  to  contain  it.  Some  of  the  nodules  are  supposed  to  be  copro- 
lites,  from  tlieir  peculiar  form,  and  occasionally  having  scales  and  other  remains 
of  fish,  &c.,  embedded  in  them ;  but  the  majority  arc,  I  think,  not  considered 
to  be  organic,  although  they  yield  phosphate  of  lime ;  for  I  believe  it  is  now 
acknowledged  that  this  mineral  occurs  in.  rocks  more  extensively  than  was  ima- 
gined, without  being  derived  from  bones.  "VVTien  I  was  at  the  University,  now 
more  than  twenty  years  ago,  these  concretions  were  known  to  yield  this  phos- 
phate ;  but  it  is  only  of  late  years  that  the  green  sand  has  been  so  extensively 
worked  for  economical  purposes.  I  have  not  seen  the  preparation  of  the 
nodules  for  agricultural  uses,  but  I  believe  they  are  ground  down  in  a  mill,  and 
in  due  course,  when  properly  prepared,  may  be  applied  as  a  manure  in  the  same 
way  as  guano,  lime,  and  oone-dust.  I  have  not  written  any  special  paper  on 
this  subject,  but  in  a  lecture  delivered  last  January,  at  the  wmter  meeting  of 
the  Warwickshire  Naturalists'  Field-Club,  held  at  the  Warwick  Museum,  on 
"  The  History  of  Fossil  Bone-beds,"  1  suggested  the  possibility  of  the  applica- 
tion of  the  well-known  Lias  "  bone-bed"  to  this  end,  and  I  referred  to  the  value 
and  importance  of  the  green  sand  at  Cambridge,  and  of  the  Crag  in  Suffolk, 
from  which  such  large  quantities  of  phosphate  of  lime  are  now  obtained. 
I  heard  that  a  notice  of  this  appeared  m  the  Mark  Lane  Express,  where  it  is 
possible  Mr.  Mortimer  may  have  seen  it. — Faithfully  yours,  P.  B.  BbodeEj 
Vicarage,  Rowington. 

Fossil  Horns  from  Blue  Clat,  near  Gatehouse. — There  was  lately  found 
in  the  canal  leading  from  the  Bay  of  Fleet  to  Gatehouse  a  pair  of  horns  attached 
to  a  portion  of  the  skull  apparently  belonging  to  an  animal  of  the  stag  species. 
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They  were  found  in  a  compact  bine  clay  about  twenty  feet  from  the  Burfaoe,  and 
axe  m  excellent  preservation.  These  are  now  in  my  possession.  Each  horn  has 
seven  antlers,  and  the  following  are  the  dimensions — viz.,  length  of  horn  three 
feet  ten  inches ;  length  of  the  bottom  antlers  thirteen  inches ;  width  between  the 
top  of  the  horns  three  feet  two  inches ;  circumference  of  the  horn  nine  inches ; 
circamference  of  the  bottom  antlers  five  inches ;  width  between  the  top  antlers 
on  each  horn  fifteen  inches ;  width  of  the  skull  eight  inches ;  weight  of  the  horns 
twelve  and  a-half  pounds.  If  either  you  or  any  of  your  readers  can  give  any 
information  respecting  them  or  the  animal  to  which  they  belonged,  it  will  much 
oblige  yours,  &c.,  Wm.  Goedon,  Gatehouse. 

Coal  at  Mubree  on  Punjab  Railway. — A  few  weeks  ago  a  "  Report," 
accompanied  by  a  number  of  illustrative  geological  plans  and  sections,  was  for- 
waorded  to  the  Government  from  the  Punjab  Railway,  upon  the  discovery  of  coal 
and  iron  at  Duntelle  and  Mohara,  by  Mr.  Calvert,  fc.E.  and  F.G.S.,  one  of  the 
Staff,  who  brought  down  large  blocks  of  coal  from  thence.  But,  it  is  said,  the 
mountainous  character  of  the  district,  aud  its  being  within  the  dominion  of 
the  Maharaja  of  Cashmere,  who  asked  an  exhorbitant  "Royalty,"  or  tax 
on  it,  induced  the  company  to  abandon  further  search,  although  Mr.  Calvert 
entertained  opinion  of  a  successful  result. — "Lahore  Chronicle/*  Sept. 
10,  1859. 

Pitted  Subpace  op  Magnesian  Limestone. — Sir, — I  have  just  returned 
from  a  visit  to  Roche  Abbey,  in  this  county  (Yorkshire),  and  as  I  usually 
examine  the  rocks  and  quarries  whenever  I  have  an  opportunity  wherever  I  go, 
I  was  much  surprised  to  find  the  beds  in  that  locality,  which  I  think  are  mostly 
magnesian  limestone,  marked  by  indentations  in  layers  every  two  or  three  feet 
by  wliat  appeared  to  be  rain-drops.  1  had  often  read  of  such  markings  in  some 
k)calities,  out  hitherto  had  never  met  mih  them.  I  at  first  thought  it  might 
be  the  effect  of  crystallization,  but  had  this  been  the  case,  it  would  have  per- 
vaded the  whole  mass  of  rock,  w^hereas  it  was  only  in  layers.  If  I  am  right  in 
attributing  it  to  rain-diops,  the  limestone  must  have  been  in  a  state  of  soft  mud 
at  the  time,  and  exposed  to  the  surface,  for  the  markings  are  so  deep  and  abun- 
dant as  to  form  a  very  striking  feature^  and  large  slabs  of  five  or  ten  feet 
square,  or  perhaps  fifty  or  sixty  might  be  had.  1  have  frequently  sought  for 
fossils  in  this  limestone,  and  abnost  in  vain ;  but  1  felt  much  interest  in  this 
phenomenon.  I  enclose  you  a  small  piece  for  your  inspection. — G.  W.,  Wakefield. 
— The  roughly-pitted  surface  of  the  limestone  alluded  to  is  due  to  weathering, 
or  to  the  percolation  of  water  between  layers  of  the  rock.  Many  limestones 
and  marbles  exhibit  surfaces  more  or  less  fretted  or  eaten  into  in  this  way ;  and 
the  mesh-like  arrangement  of  the  cavities  is  perhaps  due  to  the  destructive 
agency  of  water  removing  some  softer  atoms  at  difierent  spots,  each  of  which 
latter  becomes  a  centre  of  further  chemical  operations,  and  is  separated  from 
the  neighbouring  pits  by  less  destroyed  ridges. 

Anthracite  and  Iron. — Sm,— Taking  advantage  of  the  monthly  "Notes 
and  Queries"  in  the  "  Geologist,"  I  beg  to  trouble  you  with  the  two  following 
questions. 

Pirst :  In  reading  lately  a  geological  work  on  Coal,  the  author,  after  stating 
its  vegetable  origin  and  descnoing  the  various  kinds  of  coal,  mentioned  Anthra- 
cite, which  I  suppose  means  Cannel-coal,  and  stated  that  Anthracite  was  black- 
coal  buried  deeper  in  the  earth,  was  more  mineralized,  and,  in  consequence  of 
its  contiguity  to  some  volcanic  rock,  had  lost  its  pitch.  If  this  be  the  origin 
of  Cannel-coal  it  does  not  seem  to  solve  my  question ;  for  here  we  have,  at  one 
hundred  and  twenty  yards  from  the  surface  a  bed  of  two  feet  of  good  "house- 
coal,  eighteen-inches  of  dirt,  then  a  foot  of  "  engine  coal ;"  forty  yards  higher  a 
bed  of  good  "house-coal"  twenty -six  inches  thick;  twelve  yards  higher 
"engine-coal,"  eighteen  inches  thick;  dirt  six  inches;    " drossy"-coal  three 
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inches ;  good  Cannel-coil  thirteen  inches.  There  is  no  appeaiaace  of  a  Tolcaaic 
rock  anywhere  near.    How  then  can  we  reconcile  the  two  ? 

Seomid :  Is  Iron  of  yegetable-origin,  as  Hugh  ^filler  seems  to  give  the  idea 
in  his  transmigration  of  iron  in  his  Old  Red  sandstone ;  or  of  what  origin  b  it? 
Troubling  you  so  far,  I  remain.  Yours  truly,  A  N£W  Subscbibes,  DewsbnrY. 
— ^First :  Anthracite  not  being  the  same  as  cannel-coal,  the  first  question  falls 
to  the  ground. 

Coal  that  has  lost  its  hydrogen,  whether  on  account  of  the  [Hx>ximitj  of  ig- 
neous rocks,  or  from  other  causes,  is  Anthracite  (stone-coal,  culm,  steam-cod, 
&c).  Cannel-coal  has  usually  more  earthy  and  animal  matter  in  it  than  com* 
mon  coal  has ;  and  has  probablv  resulted  from  the  compressed  peaty  mud,  often 
full  of  fishes,  formed  in  the  carooniferous  lagoons. 

Second :  Iron-ores  are  frequently  associated  with  coal  and  other  fossil  vege- 
table  matter,  and  some  of  the  iron  may  probably  have  been  once  in  the  form  of 
bog-iron,  which  is  said  to  consist  of  ferruginous  infusoria  ;  or  it  may  have  once 
been  to  some  extent  contained  in  the  wood,  stems,  and  leaves.  At  all  eyents 
it  appears  that  in  the  decomposition  of  the  vegetable  matter,  aurbonic  acid 
wouia  be  formed,  and  this  would  unite  with  the  oxide  of  iron,  which  is  so  uni- 
versally distributed  in  earths,  muds,  graveb,  &c.,  and  would  form  a  carbonate 
of  iron.  Tliis  would  often  become  aggregated  into  masses  in  the  silt  or  day- 
beds,  and  form  the  ironstone-nodules  of  tne  ooal-measures.  But  the  mass  of 
the  oxides,  the  carbonates,  and  other  salts  of  iron  found  in  the  rocks  has  pro- 
bably been  converted  and  reconverted  again  and  again,  now  in  one  stratum  of 
deposit  now  in  another,  now  in  a  trap  rock  now  in  a  granite,  now  on  the  sur- 
face, and  perhaps  in  some  organic  body,  now  deep  down  in  a  mineral-vein ;  and, 
after  passing  tnrough  successive  changes  of  combination,  are  still  sufiering 
alterations  within  the  natural  limits  of  chemicasd  affinity,  and  subject  to  the 
many  mechanical  agencies  that  are  liable  to  remove  them  from  one  place  and 
rearrange  them  in  another. 


REVIEWS. 

Beaek  Rambles  in  search  of  Sea^side  Pebbles  and  Crystals,  wUh  some  Observa^ioMS 
on  the  Oriain  of  the  Diamond  and  other  precious  Stones,  Br  J.  6.  F&akcis. 
London :  llouUedge,  Wame,  and  Koutledge.    1859. 

When  people  with  good  reputations  indorse  the  paper  of  other  people  who 
have  no  reputation  at  all,  they  must  take  the  consequences.  All  the  world 
knows  as  well  as  we  do  the  many  good  books  the  Messrs.  Eoutledge  have  pro- 
duced :  their  names  alone  to  a  book  are  sufficient  to,  and  do,  sell  it ;  and  they 
must,  therefore,  submit  to  the  strictures  and  commentaries  that  hundreds  dT 
others  besides  ourselves  will  make  on  such  a  pretentious  volume— one  of  the 
poorest  in  zoological,  geological,  mineralo^cal,  and  chemical  knowledge  it  was 
ever  our  misfortune  to  be  under  the  obligation  of  reading.  We  have  the 
greatest  personal  respect  for  those  gentlemen,  and  gratefully  remember  the 
many  hours  of  amusement  and  instruction  their  works  have  afforded  us,  the 
cheap  rates  at  which  many  valuable  publications  have  issued  from  their  hands, 
and  the  important  modifications  made  by  their  efforts  in  the  general  book-trade. 
They  must  forgive  our  remarks,  however  severe  they  may  be,  in  doing  that 
duty  which,  as  long  as  we  exist  as  a  popular  exponent  of  a  popular  and  enmd 
^''e,  we  shall  fearlessly  do,  of  defending  its  sacred  domams  from  the  lutru- 
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sioa  of  any  kind  of  trash.  We  do  not  want  to  i>ull  Mr.  Francis's  book  alto< 
pther  to  pieces,  for  some  passages  are  nicely  written;  but  we  can  not  stand 
py  to  see  some  thousands  of  people  thirsting  for  knowledge  and  drinking  in 
innocence  from  such  an  unwholesome  stream. 

We  have  read  the  book  only  half  through — ^we  confess  it :  we  could  not  get 
any  further.  To  do  as  much  as  this  eyen  we  pulled  up  several  times.  We 
managed  to  ^t  at  the  first  stage  over  sixteen  pages.  When  we  opened  the 
book  we  anticipated  better  things.  "  I  know/'  it  begins,  "  of  few  things  more 
pleasant  than  to  ramble  for  a  mile  along  one  of  our  southern  beaches  in  the 
early  days  of  autumn.  We  get  the  sniff  of  the  sea-breeze ;  we  see  prismatic 
colours  dappling  the  water,  or  curiously  reflected  from  capes  of  wet  sand ; 
solemn  beetling  cliffs,  broken  here  and  there  by  a  green  slope,  rise  on  one  side 
of  us ;  while  on  the  other,  we  are  enchanted  b^  the  wild  music  of  the  waves, 
as  tbey  dash  noisily  upon  the  shingle  at  our  &et,  and  then  trickle  back  with 
faint  lisping  murmurs  into  the  azure  gulf." 

At  the  third  page,  however,  we  tripped  a  little  over  a  confusion  of  "  agates," 
"  fossils,''  *'  pebbles,"  and  "  pebbly-beaches."  As  we  progressed  onwards  we 
had  sundry  htUe  slips  over  ''  quartz-agate"  (p.  13),  "  nbs  of  a  conglomerate" 
(p.  13)y  'Hubular  arms  branching  out  from  one  central  trunk"  of  a  choanite, 
and  many  like  absurdities.  We  were  fairly  taken  aghast  at  page  sixteen  by 
the  **  limestone  tubes"  and  gelatinous  substance  of  the  interspace  between 
them  attributed  to  that  sponge ;  this  gelatinous  substance  is  described  as  "  still 
retaining  that  appearance  in  a  medium  of  semi-pellucid  chalcedony,"  whereas 
in  reality  the  so^alled  gelatinous  substance  was  once  snong^e-tissue,  since  lost 
in  the  process  of  mineralization.  We  read  on.  "  By  tne  side  of  the  choanite 
is  another  fossil  which  we  now  call  an  '  alcyonite',  the  learned  name  of  the 
nearest  living  species  being  *  alcyonium  digitatum.'  It  is  well  known  in  the 
Isle  of  Wiffht  as  '  dead  man's  fingers.' "  ^d  what,  indeed,  do  these  petrified 
**  dead-man  s  fingers"  prove  to  be  P  The  wood-cut  solves  the  mystery,  the 
artist  has  drawn  what  he  has  seen,  and  the  fossil  is  really  the  roots  of  a  creta* 
ceous  sponge  turned  i^mde  down  / 

At  tlie  next  page  our  author  speaks  of  "  a  zoophyte  not  injected  as  are  the 
choanites,  but  preserved  bodily  in  gray  flint.  It  is  an  undoubted  '  actini^'  in 
every  respect  tn»«ame  as  those  pulpy  individuals  who  are  displaying  their  jelly- 
like Dodies  and  floral  hues  in  many  a  household  aquarium.  This  creature  once 
floated  up  and  down  in  shallow  marine  pools,  or  clung  to  banks  of  ribbon-weed 
fringing  the  coast-skerries.  At  present,  himself  of  stone,  he  is  firmly  wedged 
in  a  hollow  within  a  large  pebble,  and  reminds  us  of  the  words  of  a  pretty 

song — 

'  I  dreamt  I  dwelt  in  marble  hallB.' "  . 

We  put  the  book  down.  We  had  been  brought  to  a  full  stop.  This  was  too 
bad.  We  need  scarcely  say  the  fossil  he  was  thus  describing  was  a  choanite. 
No  regard  is  paid  to  the  alliances  of  the  sponges,  choanites,  and  ventriculites 
at  all.  Mr.  Toulmin  Smith  would  reject  the  assertion  that  the  ventriculites 
must  have  been  creatures  lower  down  in  the  scale  than  the  choanite,  and  Dr. 
Mantell  woidd  have  been  disgusted  to  have  been  told  that  living  ventriculites 
"  resembled  in  stature  and  configuration  an  ordinary  toad-stool.  Indeed,  the 
name  "  ventriculite,"  if  the  author  knew  its  meaning,  might  have  saved  him 
from  such  an  exposure  of  his  ignorance.  Verily  he  seems  to  know  nothing 
correct  of  the  nature  of  the  choanite,  nor  of  the  other  fossils  he  figures  or 
describes,  but  to  be  entirely  misled  by  fanciful  similitudes.  His  "  vermicular," 
fossils,  his  "asterid,"  his  "nondescript,"  his  "myriapod,"  his  " terebratula," 
are  as  gross  instances  of  ignorance  as  anybody  with  a  B.  A.  after  his  name  could 
invent.    In  the  "  myriapod"  of  plate  v.  we  have  merely  a  choanite  cut  through 
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obliquely ;  and  not  to  weary  the  reader  with  too  nnmerouB  Belectionfi  of  sadi 
piilpable  fancies,  we  restrain  ourselves  to  the  notice  of  one  other — phite  viL, 
fig.  2.  Let  U3  quote  the  descrmtion  of  this  "  Fig.  2. — *  Terebratula' :  The 
entire  pebble  was  formed  inside  of  a  ' pecten*-shell,  and  innde  the p€bble\is&\^ 
fonnation,  which  was  a  living  organism  connected  with  the  hinge." 

Can  a  more  magnificent  jumble  of  absurdities  be  penned  ?  This  specimen,  as 
wc  see  by  the  plate,  is  an  ordinary  moss-agate,  from  which  the  structure  of  a 
choanite  has  disappeared  under  the  effect  of  mineralization,  and  to  the  nnedn- 
cated  eye  of  the  author,  dreaming  of  likenesses  instead  of  tracing  out  nature, 
has  appeared  to  bear  a  vague  resemblance  to  a  shell  which  he  has  termed,  of  all 
things  under  the  sun,  a  terebratula. 

Neither  can  we  avoid  commenting  here  on  the  author^s  very  evident  want  of 
knowledge  of  the  different  characters  and  conditions  presented  by  the  substance 
of  which  the  objects  he  pretends  to  describe  are  composed,  otherwise  we  should 
not  find  him  speaking  of  "  quartz-agate,"  "  agatine-siliceous,"  &c.  His  know- 
ledge of  mineralogy  might  surely  have  been  sufiiciently  improved  by  a  reference 
to  any  popular  handbooK  to  have  saved  him  from  an  exposure  of  ms  ignorance 
of  the  distinctive  characteristics  of  flint,  chert,  chalcedony,  agate,  camelian, 
and  quartz.  The  "  silicified  parti-coloured  madrepore"  spoken  of  at  p.  62,  and 
the  pebbles  "  chafed  and  worn  to  skeletons"  on  the  Bognor  shore  (p.  62),  must 
be  curiosities  indeed  worth  preserving. 

After  our  pause  at  page  17,  by  an  effort  we  did  resume  our  reading,  hoping 
to  find  some  redeeming  qualities  for  such  sad  errors.  At  page  IS  are  some 
figures  of  fossils,  amongst  them  one  of  the  most  abundant  from  the  white  chalk, 
wnich  formerly  was  called  Spatan^uSy  and  of  late  years  yfieraster  eor-angniiutm, 
Tlie  prefix  to  the  wood-cut  of  this  is  merely  cor-anguinvm.  Was  the  author  in 
doubt  which  generic  cognomen  to  take,  or  can  not  it  be  possible  he  could  be 
ignorant  of  the  proper  name  of  so  common  an  object  ? 

With  the  practical  dii-ections  contained  in  the  account  of  "  the  lapidarv's 
workshop"  we  were  certainly  pleased,  and  regard  it  as  the  best  written  portion 
of  the  work. 

The  chapter  on  the  contents  of  a  good  beach  miffht  have  been  deemed  good 
also,  had  it  been  correct ;  but  when  we  hint  that  tne  author  sunposes  the  pre- 
sence of  bitumen  in  chalk-flints — that  he  throws  his  refuse  chslcedony-pebtlcs 
"  into  the  sea,  there  to  undergo  a  fresh  impregnation" — a  strange  notion  which 
is  repeated  at  page  65,  where  he  refers  to  the  effects  produced  by  the  "crystal- 
lizing waves" — we  shall  have  done  quite  enough  to  expose  the  shallowness  of 
his  mineralogical  acquirements. 

Those  who  read  (?)  the  work  will  find  he  employs  his  mother  tongue  in  a 
very  loose  manner  indeed,  as  this  sentence  from  page  5  will  exemplify.  "  But 
what  have  I  got  ?  Above  thirty  globes  of  chalcedony,  blue  and  white,  as  oval 
as  bantams'  eggs."  Although  a  book  upon  "  pebbles,"  he  rarely  if  ever  uses 
that  word  even  with  its  proper  meaning,  for  he  confines  it  merely  to  denote 
more  or  less  transparent  and  parti-coloured  siliceous  stones.  The  natural  his- 
tory knowledge  displayed  is  no  better  than  that  shown  of  other  departments  of 
science.  At  page  41,  the  choanite — a  bulbous  sponge — is  oescribed  as 
"  undoubtedly  a  beautiiful  creature,"  and  at  page  42  as  possessing  "  feelers." 
At  page  42,  too,  that  there  might  be  no  mistake  about  that  absurdity,  the 
unfortunate  "actinia"  is  again  alluded  to  as  being  "of  the  'crass*  kind'^  with 
"  tubular  tentacles."  We  nuzzled  ourselves  at  first  what  the  "  crass"  kind  of 
actinia  were.  Our  knowledge  of  the  obiects  of  the  sea-shore  is  not  slight : 
after  five-and-twenty  years  residence  on  the  coast,  we  were  tolexably  famihar 
with  most  of  the  "sea-anemones,"  and  yet  we  did  not  know  the  "crass"  kind. 
At  last  a  light  struck  in  upon  our  reveries,  and  w^e  suspected  "  crass"  was  a 
shmg  contraction  of  "  crassicomis."     We  do  not  like  slang,  and  there  is  far  too 
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much  of  ''fast*'  language  in  the  book;  but  vulgarity  of  vulgarities,  to  talk 
about  tobacco-smoking. 

His  geological  statements  are  equallj  valueless^  as  witness  at  page  5  Ms 
remarks  about  "  veins  of  porph^y  and  serpentine  in  the  trap  and  oasalt ;" 
those  at  page  44  about  "  the  extinct  volcamc  agency"  that  had  made  "  red, 
yellow,  and  green  jasper-flints"  out  of  "  burnt  flints"  from  the  chalk ;  and  others 
of  the  like  sort  too  numerous  to  mention. 

Although  his  notions  about  kaolin,  sapphires,  the  age  of  granite,  and  the 
relations  of  clay  and  feldspar,  and  on  many  other  subjects  may  be  vague  and 
ridiculous  enough,  he  sometimes  shows  out  in  his  better  self,  and  presents  us 
with  passages  which  by  themselves  might  be  regarded  almost  as  beautiful. 
One  of  these  in  reference  to  ^ems  we  pick  out  as  well  worthy  of  a  better  book. 
"  As  to  our  own  seargirt  isle,  it  is  surely  as  guiltless  of  indigenous  gems  as  of 
white  elephants  or  birds  of  paradise.  Had  any  such  existed  with  us,  they 
must  lon^  ere  this  have  been  brought  to  light  and  appeared  in  the  market. 
We  have  Dored  the  plain  to  two  hundred  fathoms  depth;  we  have  pierced  the 
hill-side  in  tunnels  which  extend  for  miles ;  geologists  and  antiquarians  have 
delved,  and  hammered,  and  sifted ;  many  curious  fossils  have  turned  up,  and 
a  world*s  wealth  in  minerals,  but  never  anything  like  a  diamond  or  oriental. 

"It  is  well  that  to  console  us  under  such  apparent  poverty  as  to  the  gems,  we 
possess  the  treasure  an  hundred-fold  in  other  shapes,  though  derived  from  the 
same  source.  Clay  gives  us  no  sapphires ;  but  it  floors  our  ponds  and  canals, 
furnishes  our  earthenware,  and  yields  the  bricks  which  have  built  the  ribs  of 
London.  Carbon  refuses  to  fmsh  .upon  us  in  the  rays  of  an  indigenous 
"  brilliant,"  but  it  feeds  our  furnaces,  propeb  our  steamers  and  locomotives, 
and  cheers  a  million  of  household  hearths  under  the  well-known  form  of  coal. 
And  iron  is  our  national  sceptre ;  it  reddens  here  no  jacinth  or  ruby ;  but  it 
supplies  us  with  spades  and  ploughshares,  lays  down  thousands  of  miles  of 
rauway,  and  has  made  England  the  forge  and  workshop  of  the  known  world 
for  mant  engines  and  massive  machinery. 

"  If  our  earth  be  less  dazzling  than  that  from  Golconda  or  Peru,  it  is,  we 
may  hope,  more  durable,  flowing  to  us  through  a  healthier  channel,  by  the 
honest  labour  and  steady  perseverance  of  the  sous  of  the  soil." 

We  have  admitted  that  we  have  read  only  half  the  book ;  we  have,  however, 
skimmed  over  the  rest,  hoping  sincerely  to  find  some  redeeming  parts ;  but, 
alas  !  we  Iiave  only  found  it  worse  and  worse. 

Here  Mid  there,  as  we  have  already  said,  there  are  pretty  bits  of  writing ; 
but  as  neither  gold  nor  silver,  however  beautifully  elaborated  by  human  art, 
redeems  the  treacherous  mock  jewel  within  the  setting,  so  such  attractive  pas- 
sages only  gild  with  a  showy  film  the  rottenness  of  the  work  within. 


Handbook  of  Geological  Terms  and  Geology.    By  David  Page,  F.G.S.    Lon- 
don and  Edinburgh :  Blackwood  and  Sons,  1859. 

This  is  a  valuable  book  that  has  long  been  wanted  by  professional  geologists 
and  amateurs.  The  "General  Terms  and  Technicalities  (pages  55 — 381)  arc 
carefuUy  elaborated.  The  derivations  are  correctly  given ;  the  explanations  are 
full  and  suggestive.  The  right  pronunciation  of  the  terms  is  indicated  by 
proper  accentuation. 

The  list  of  "Specific  Appellations"  (pages  385 — 416)  will  be  a  boon  to  many 
a  student,  who  can  hereby  make  himself  acquainted  with  their  meaning  and 
pronounce  them  correctly,  though  unacquainted  with  Latin  and  Greek. 

The  "  Tabular  Schemes  of  the  Chemical,  Mineral,  Lithological,  and  Vital 
aspects  of  the  Globe"  (pages  11—51)  form  a  skeleton  of  geological  knowledge. 
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Elementarr  substances,  minerals,  plants,  and  animals  of  all  grades  are  here 
carefully  classified ;  and  the  geologic  series  of  phenomena  are  tabulated  with  the 
latest  corrections. 

We  fully  coincide  with  the  author  in  his  prefatory  remarks,  that  such  a  hand- 
book as  this  is  greatly  needed ;  that  technicalities  must  exist  in  a  new  science, 
to  express  new  objects  and  new  facts;  that  in  this  book  the  Ordinary  reader 
referring  to  it  will  generally  find  the  information  he  requires  in  the  first 
and  second  sentences  of  a  definition ;  and  that  the  student,  the  miner,  the  en- 
gineer, the  architect,  the  agriculturist,  and  others,  wiU  find  mudi  that  is  use- 
ful to  them  in  the  lon^  descriptions  and  explanations. 

The  book  is  well  prmted,  with  ^^d  clear  type,  and  is  remarkably  free  from 
errors :  an  advantage  doubtless  arising  from  tlie  fact  that  the  work  is  from  the 
hands  of  an  author  who  knows  his  subject,  takes  a  pleasure  in  it,  and  oonscien- 
tiously  bestows  upon  it  plenty  of  time.  We  hope  he  will  soon  have  occasion 
to  produce  a  second  and  enlarged  edition. 


Elementary  Oeologieal  CoUeetiotu ;  and  Oeologieal  and  Eni(moloffieal  Cabineif, 

Issued  by  the  Natubalists'  Association    fob  the  Advancbment  oir 

Sci£NCB,  17,  Dean-street,  Soho,  London. 

No,  47.---Small  box  with  lifting  trays  containing  a  collection  of  ninety  speci- 
mens of  minerals  classified  and  arranged  according  to  their  chemical  bases. 

No,  48. — ^The  like  collection  bound  in  two  volumes. 

No,  16.-;-Geological  Collection  of  Rocks  and  Fossils,  containing  about  120 
specimens  illustrative  of  the  Fakeozoic,  Mesosoic,  Cainozoic,  the  Igneous  and 
Volcanic  rocks. 

Cabinet  No.  10. — Containing  six  drawers  for  Entomological,  Geological,  or 
other  collections. 

We  inspected  these  cabinets  and  the  selections  of  minerals,  rocks,  and  fossils 
with  much  pleasure,  because  pains  have  been  taken  to  get  them  up  tastefully, 
cheaply,  ana  well.  The  specimens  of  even  the  smaller  elementaiy  collections  are 
sufficiently  large  to  display  the  general  characters  of  the  objects.  The  geolo- 
gical collection  of  rocks.  No.  15,  is  formed  of  pieces  almost  large  enoush  to  be 
termed  hand-specimens;  while  the  common  typical  fossils  with  whi^  these 
are  interspersed  ^ve  additional  value  and  interest  to  the  series. 

The  sxnall  cabmet,  No.  10,  is  a  very  tasteful  affair.  The  door  and  the 
drawers  being  veneered,  it  presents  quite  a  drawing-room  aftpearance.  It  is 
well  adapted  for  small  collections  of  insects,  or  very  select  fossils,  and  is  one  of 
a  series  of  cheap  cabinets,  which  will  supply  a  long-desired  want  amongst  ama- 
teur naturalists. 

In  one  instance,  in  No.  48,  we  detected  two  wrong  minerals ;  but  this  is  i^ 
parently  only  a  misghicement  in  their  respective  spaces  of  Oxide  of  Manganese 
and  Obgist  Iron,  as  m  the  same  collection  Dound  in  oook-like  cases,  these  mmerals 
are  correctly  placed.  In  the  list  of  strata  the  granite  and  some  other  rocks  are 
(contrary  to  some  classifications)  very  properly  and  correctly  grouped  together 
with  the  intrusive  rocks. 

Altogether  these  selections  are  very  creditable  and  very  fairly  reliable. 
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